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PART   I. 

OFFICERS  OF  THE  CORPS  OF  ENQINEEES. 
Status,  ohsngee,  and  distribution  of  ofElcers  of  corps,  8. 

THE  BOARD  OF  ENGINEERS ^ 5 

BOARD  ON  TORPEDO  SYSTEM 5 

POST  OF  FORT  TOTTEN,  N.  Y.— U.S.  ENGINEER  SCHOOL. -BATTALION 

OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Maj.  John  G.  D.  Knight,  Corps  of  Enoinbbrs— 

Post  of  Fort  Totten,  U.  S.  Ehigineer  School,  5;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  fands,  7;  new  appropriations,  estimates,  8. 

EQUIPMENT  OF  ENGINEER  TROOPS  AND  CIVILIAN  ASSISTANTS  TO 

ENGINEER  OFFICERS 8 

FORTIFICATIONS. 

Projects,  9;  temporary  defenses,  gnn  and  mortar  batteries,  10;  dynamite  batter- 
ies, 12;  range  and  position  finders,  preservation  and  repair  of  fortifications,  13; 
supplies  for  coast  defenses,  sea  walls,  and  embankments,  sites,  14;  submarine 
mmes.  National  Defense  appropriation  and  allotments,  15;  defenses  of  coasts  of 
Maine  and  New  Hanipshire,  16;  Boston,  Mass.,  southeast  coast  of  Massachusetts 
and  Rhode  Island,  at  New  Bedford,  Mass.,  and  Newport,  R.  L ,  18;  eastern  entrance 
to  Long  Island  Sound  and  coast  of  Connecticut,  19;  New  York  City,  20;  Delaware 
River,  22;  Baltimore,  Md.,  28;  Washington,  D.  C.,  24;  Hampton  Roads,  Va.,  coast 
of  North  Carolina,  25;  coast  of  South  Carolina,  26;  coast  of  Georgia,  Cumber- 
land Sound,  Ga.  and  Fla.,  east  coast  of  Florida,  Key  West,  Fla. ,  27;  Tampa  Bay, 
Fla.,29;  Pensacola,  Fla.,  Mobile  and  Mississippi  Sound, 30;  New  Orleans, La., 
cund  Sabine  Pass, Tex., S2;  Galveston, Tex., Great  Lakes, 33;  San  Diego,  Cal., 34; 
San  Francisco,  Cal.,  35;  mouth  of  Columbia  River,  Pnget  Sound, 36;  estimates 
for  1900-1901, 37. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Gknvral  statement,  87. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  chabgb  of  Majs.  R.  L.  Hoxie  and  S.  W.  Roessler,  Corps  of  Engi- 
neers— 

Lubec  Channel,  Me.,  44;  Moosabec  Bar,  Me.,  Narraguagus  River,  Me.,  45; 
breaikwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me., harbor  at 
Sullivans  Falls,  Me.,  46;  Union  River,  Me.,  47;  Bagaduce  River,  Me.,  48;  Pe- 
nobscot River,  Me.,  49;  Rockland  Harbor,  Me., 51;  Carvera Harbor,  Vinalhaven, 
Me.,  52;  Gteorges  River,  Me.,  Kennebec  River,  Me.,  53;  Sasanoa  River.  Me., 
Portland  Harbor,  Me.,  55;  Saco  River,  Me.,  Cape  Porpoise  Harbor,  Me.,  58; 
Cocheco  River,  N.  H.,  59;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  60;  Exeter 
River,  N.  H.,  61;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cape  Porpoise  Harbor,  Me., 
examinations  and  surveys,  62. 
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In  the  charge  of  Cols.  Ghas.  B.  Suter  and  S.  M.  Mansfield,  Corps  of 

Engineers— 

Newburyport  Harbor,  Mass.,  Merrimac  River.  Mass.,  68;  Powow  River,  Mass., 
64;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  65;  har- 
bor at  Gloucester,  Mass.,  66;  harbor  at  Manchester,  Mass.,  repair  of  sea  wall  at 
Marblebead.  Mass.,  68;  harbor  at  Lynn,  Mass.,  69;  Mystic  and  Maiden  rivers, 
Mass.,  70;  Mystic  River,  Mass.,  below  mouth  of  Island  End  River,  harbor  at 
Boston,  Mass.,  71;  Town  River,  Mass.,  Weymouth  River,  Mass.,  75;  harbor  at 
Scituate,  Mass.,  76;  harbor  at  Duxbury,  Mass.,  harbor  at  Plymouth,  Mass.,  78; 
harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass.,  80;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  estimate  of  cost  of 
improvement  of  Mystic  River,  Mass.,  examinations  and  surveys,  81. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass,  83; 
harbor  at  Vineyard  Haven,  Mass.,  Woods  Hole  Channel,  Mass.,  84;  New  Bed- 
ford Harbor,  Mass.,  85;  Canapitsit  Channel.  Mass.,  Taunton  River,  Mass.,  86; 
Sakonnet  River,  R.  I.,  87;  Sakonnet  Point,  R.  I.,  Pawtucket  River,  R.  I.,  88; 
Providence  River  and  Narragansett  Bay,  R.  I.,  89;  removal  of  Green  Jacket 
Shoal,  Providence,  R.  I.,  harbor  at  Wickford,  R.  I.,  90;  Fall  River  Haxbor,  Mass., 
Newport  Harbor,  R.  I,,  91;  harbor  of  refuge  at  Point  Judith,  R.  I.,  entrance  to 
Point  Judith  Pond,  R.  I.,  93;  harbor  of  refuge  at  Block  Island,  R.  I.,  94;  Great 
Salt  Pond,  Block  Island,  R.  I., 95;  removing  sunken  veasels  or  craft  obsti'ucting 
or  endangering  navigation,  examinations  and  surveys,  96. 

In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers— 

Pawcatnck  River,  R.  I.,  and  Conn.,  97;  harbor  of  refuge  at  Stonington,  Conn.,  99; 
Mystic  River,  Conn.,  100;  Thames  River,  Conn.,  102;  Connecticut  River  below 
Hartford,  Conn.,  104;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  106; 
New  Haven  Harbor,  Conn.,  107;  breakwaters  at  New  Haven,  Conn.,  109;  Housa- 
tonic  River,  Conn.,  110;  Bridgeport  Harbor,  Conn.,  112;  Saugatuck  River  and 
Westport  Harbor,  Conn.,  115;  Norwalk  Harbor,  Conn.,  117;  Five-mile  River 
Harbor,  Conn.,  119;  Stamford  Harbor,  Conn.,  120;  harbor  at  Coscob  and  Misinus 
River,  Conn.,  122;  Greenwich  Harbor,  Conn.,  123;  estimate  of  cost  for  exteasion 
of  channel  of  Bridgei>ort  Harbor,  Conn.,  124;  examination  ai^  survey,  12€^. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Maj.  H.  M.  Adams, 
Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  126;  Mamaroneck  Harbor,  N.  Y.,  136;  Larchmont 
Harbor,  N.  Y.,  127;  East  Chester  Creek,  N.  Y.,  Bronx  River,  N.  Y.,  128;  Matti- 
tuck  Harbor,  N.  Y.,  129;  Port  Jefferson  Harbor,  N.  Y.,  130;  Huntington  Harbor, 
N.  Y.,181;  Glencove  Harbor,  N.  Y.,  132;  Flushing  Bay,  N.  Y.,  183;  East  River 
and  Hell  Gate,  N.  Y.,  134;  Harlem  River,  N.  Y.,  136;  Newtown  Creek, N.  Y.,  137; 
Wallabout  Channel,  N.  Y. ,  138;  Canarsie  Bay,  N.  Y. ,  189;  Browns  Creek,  Sayville, 
N.  Y.,  Patch ogue  River,  N.  Y.,  140;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  survey  of  Wallabout  Channel,  N.  Y. ,  141 ;  exami- 
nations and  surveys,  142. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers— 

New  York  Harbor,  N.  Y.,  142;  Bay  Ridge  Channel,  the  triangular  area  between 
Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in 

.  the  harbor  of  New  York,  144;  Gowanus  Creek  Channel,  New  York  Harbor,  146: 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  survey 
of  East  Channel,  New  York  Harbor,  from  Narrows  to  the  sea,  147. 

In  the  charge  of  Col.  J.  W.  Barlow  and  Lieut.  Col.  A.  M.  Miller,  Corps 
OF  Engineers— 

Cha&nel  between  North  and  South  Hero  islands.  Lake  Champlain,  Vt.,  harbor  at 
Burlington,  Vt.,  148;  Otter  Creek,  Vt.,  149;  Narrows  of  Lake  Champlain.  N.  Y. 
and  Vt.,  150;  Hudson  River.  N.  Y.,  151;  Saugerties  Harbor, N.  Y.,  153;  harbor  at 
Rondout,  N.  Y. ,  harbor  at  Peekskill,  N.  Y. ,  154;  Passaic  River,  N.  J. .  155;  channel 
between  Staten  Island  and  New  Jersey,  156;  Elizabeth  River,  N.  J.,Raritan 
River,  N.  J.,  157;  South  River,  N.  J.,  158;  Raritan  Bay,  N.  J.,  159;  Matawan 
Creek,  N.  J. ,  Keyport  Harbor.  N.  J. ,  IftO;  Shoal  Harbor  and  Compton  Creek,  N.  J., 
161;  Shrewsbury  River,  N.  J.,  Manasquan  River,  N.  J.,  162;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 164. 
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In  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Enqinebbs— • 

Delaware  River.  N.  J.  and  Pa. ,  164;  harbor  between  Philadelphia,  Pa. .  and  Camden, 
N.  J.,  168;  Schn^lkill  River,  Pa.,  169;  ice  harbor  at  Mai-cnshook,  Pa.,  construc- 
tion of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  171;  Delaware  Breakwater, 
Del.,  172;  harbor  of  refnge,  Delaware  Bay,  Del.,  173;  RancocasRiver,N.  J.,174; 
Alloway  Creek,  N.  J.,  175;  Cooper  Creek,  N.  J.,177;  Mantna  Creek,  N.  J.,  178; 
GKxshen  Creek.  N.  J.,  180;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  examinations  and  surveys,  183. 

In  the  charge  of  Wm.  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  A.,  retired— 

Wilmington  Harbor,  Del., 182;  Appoquinimink  River,  Del.,  185;  Smyrna  River, 
Del.,  187;  Murderkill  River,  Del.,  188;  Mispillion  River,  Del.,  189;  Broadkiln 
River,  Del.,  inland  waterway  from  Chincoteague  Bay,  Va..  to  Delaware  Bay,  at 
or  near  Lewe3.  DeL,  190;  Sasouehanna  River,  above  and  below  Havre  de  Gmice, 
Md.,  192;  Chester  River,  Ma.,  from  Crumpton  to  Jones  Landing,  Choptank 
River,  Md.,  193;  La  Trappe  River,  Md.,  194;  Warwick  River.  Md.,  195:  Broad 
Creek  River,  Del.,  196;  Nanticoke  River,  Del.  and  Md.,  197;  Wicomico  River, 
Md.,199;  Manokin  River.  Md.,  Pocomoke  River,  Md.,200:  Qneenstown  Harbor, 
Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  201;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 202. 

In  the  charge  of  Col.  Peter  C.  Hains  and  Lieut.  Charles  W.  Kutz,  Corps 
of  ESnoineers — 

Patapsco  River  and  channel  to  Baltimore,  Md.,  203;  channel  to  Curtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  204;  harbor  of  southwest  Baltimore 
(Spring  Gvarden),  Md.»  removing  sunken  vessels  or  craft  obstructing  or  endang- 
ering navigation,  205. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  op  Engineers— 

Potomac  River  at  Washington,  D.  C. ,  206;  Potomac  River  below  Washington,  D.  C. , 
Occoquan  Creek,  Va.,  209:  Aquia  Creek,  Va.,  210;  Nomini  Creek,  Va.,  211; 
Lower  Machodoc  Creek,  Va. ,  212;  Rappahannock  River,  Va. ,  213;  Urbana  Creek, 
Va.,  215;  harbor  at  Milford  Haven,  Va.,  216;  York  River,  Va.,  217;  Mattaponi 
River,  Va.,  218:  Pamunkey  River.  Va.,  219;  James  River,  Va.,  220;  protection 
of  Jamestown  Island,  Va.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  Anacostia  River,  D.  C,  222;  examinations 
and  surveys,  223. 

In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va. ,  228;  Elizabeth  River,  Va. ,  224;  Western 
Branch  of  Elizabeth  River,  Va. ,  Nansemond  River,  Va. ,  225 ;  Appomattox  River, 
Va.,  226;  harbor  at  Cape  Charles  City,  Va.,  227;  Nandua  Creek,  Va.,  waterway 
from  Norfolk,  Va. .  to  tne  sounds  of  North  Carolina,  228;  inland  water  route  from 
Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  229;  Eden- 
ton  Bay,  N.  C,  230;  Roanoke  River,  N.  C,  231;  Pasquotank  River,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  esti- 
mate of  cost  of  dredging  Deep  Creek  Branch  of  Elizabeth  River,  Va.,  exami- 
nations and  surveys,  232. 

In  the  GHAB6B  OF  Cafts.  W.  E.  Craighill  and  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers—   « 

Ocracoke  Inlet,  N.  C,  283;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  Rivers,  N.  C, 
234;  Contentnia  Creek,  N.  C,  235;  Trent  River,  N.  C,  236;  Neuse  River,  N.  C, 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  237;  harbor  at  Beau- 
fort, N.  C,  288;  inland  waterway  between  Beaufort  Harbor  and  New  River, 
N.  C,  New  River,  N.  C,  239;  Black  River,  N.  C,  240;  Northeast  (Cape  Fear) 
River,  N.  C,  Cape  Fear  River  above  Wilmington,  N.  C,  241:  Cai)e  Fear  River 
at  and  below  Wilmington,  N.  C,  242;  Town  Creek,  Brunswick  County,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  244. 
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Ik  thb  charge  of  Maj.  E.  H.  Ruffnsb,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  S.  C,  245;  Little  Pedee  River,  S.  C,  Gh«at  Pedee 
River,  S.  C,  246;  Georgetown  Harbor.  S.  C,  Winyah  Bay,  S.  C,  247;  Santee 
Riveras.  C, 249;  Wateree River,  S.  C,  250;  Congaree  River,  S.  C,  251;  Gonffaree 
River,  S.  C. ,  between  Colombia  and  Granby,  Charleston  Harbor,  incladingMonnt 
Pleasant  and  Sullivan  Island  shore,  S.  C,  252;  Wappoo  Cat,  S.  C,  258;  Beaofort 
River,  S.  C. ,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 254;  plan  and  estimate  for  improvement  of  entrance  to  Charleston  Harbor, 
S.  C,  examinations  and  surveys,  255. 

In  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of  Engineers— 

Savannah  Harbor,  Ga.  ,  255 ;  Savannah  River,  Ga. ,  between  Savannah  and  Augusta, 
257;  Savannah  River  above  Augusta,  Ga.,  259;  Doboy  Bar,  Ga.,  Duien  Harbor, 
G«.,  260;  Altamaha  River,  Ga.,  261;  Oconee  River,  Ga.,  262;  Ocmulgee  River, 
Ga.,  268;  Brunswick  Harbor,  Ga.,  264;  inside  water  route  between  Savannah, 
Ga.,  and  Fernandina,  Fla.,265;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  266;  examination  and  survey,  267. 

In  the  charge  of  Ldeut.  Col.  W.  H.  H.  Bentaurd  and  Capt.  C.  H.  McKinstry, 
Corps  of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla.,  267;  St.  Johns  River,  Fla.,  from  Jacksonville 
to  the  ocean,  269;  St.  Johns  River  at  Orange  Mills  Flats,  Fla.,  Volusia  Bar,  Fla., 
271;  Ocklawaha  River,  Fla.,  272;  St.  Augustine  Harbor,  Fla.,  Indian  River, 
Fla,  278;  harbor  at  Key  West,  Fla,  and  entrance  thereto,  275;  removing  water 
hyacinths  from  Florida  waters,  276;  dredge  for  river  and  harbor  improvements 
in  Florida,  plan  and  estimate  for  removal  of  water  hyacinths  from  the  navi- 
gable waters  of  Florida  and  Louisiana,  277. 

In  the  charge  of  Lieut.  Col.  W,  H.  H.  Benyaurd  and  Capt.  Henry  Jervey, 
Corps  of  Engineers— 

Caloosahatchee  River,  Fla.,  278;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  279; 
Sarasota  Bay,  Fla.,  280;  Manatee  River,  Fla.,  281;  Tampa  Bay,  Fla.,  283;  Hills- 
boro  Bay,  Fla.,  284;  Anclote  River,  Fla.,  285;  Withlacoochee  River,  Fla.,  Suwa- 
nee  River,  Fla.,  286;  plan  and  estimate  for  improvement  of  Tampa  Bay,  Fla., 
287;  examinations  and  surveys,  288. 

In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F.  Flagler,  Corps 
of  Engineers — 

Carrabelle  Bar  and  Harbor,  Fla.,  288;  Apalachicola Bay ,  Fla.,  289;  A^alaohicola 
River,  the  Cut-oflf,  and  lower  Chipola  River,  Fla.,  290;  upper  Chipola  River, 
Fla.,  from  Marianna  to  its  mouth,  291;  Flint  River,  Ga.,  292;  Chattahoochee 
River,  Ga.  and  Ala.,  293;  Choctawhatchee  River,  Fla.  and  Ala.,  294;  La  Grange 
Bayou,  Fla.,  including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth,  295;  har- 
bor of  Pensacola,  Fla.,  296;  Black  water  River,  Fla.  and  Ala.,  297:  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala.,  298;  Alabama  River,  Ala.,  299;  Coosa  River,  Ga. 
and  Ala.,  between  Rome,  Ga.,  and  the  East  Tennessee,  Virginia  and  Gheorgia 
Railroad  Bridge.  800;  between  the  East  Tennessee,  Virginia  and  G^eorgia  Rail- 
road Bridge  and  Wetumka,  Ala.,  301;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  examinations  and  surveys, 
802. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  308;  Black  Warrior  River,  Ala.,  304;  operating  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  River,  Ala.,  306;  Tom- 
bigbee  River  from  its  mouth  to  Demopolis,  Ala.,  806;  Tombigbee  River  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  307;  Tombigbee  River  from  Fulton  to 
Columbus,  Miss.,  Tombigbee  River  from  Walkers  Bridge  to  Fulton,  Miss.,  308; 
Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  309;  Pascagoula  River  and 
Horn  Island  Harbor,  Miss.,  310;  Chickasahay  River,  Miss.,  811;  Leaf  River, 
Miss.,  channel  from  Gulf  port  to  Ship  Island  Harbor,  Miss.,  812;  Ship  Island 
Pass.  Miss.,  mouth  of  Pearl  River,  Miss.,  313;  Pearl  River  below  Jackson,  Miss., 
314;  Pearl  River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  between 
Edinburgand  Carthage,  Miss.,  315;  Bogue  Chitto,  La.,  316;  survey  for  canal 
between  Warrior  River  and  Five-mile  Creek,  Ala.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  surveys,  317. 
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In  the  ohabqb  of  Maj.  James  B.  Quinn,  Corps  of.  Engineers— 

Inspection  of  the  improyement  of  the  South  Pass  of  the  Mississippi  River,  317; 
Gnefnncte  River  and  Bogne  Falia,  La.,  818;  Tickfaw  River  and  its  tributaries, 
La.,  319;  Amite  River  and  Bayon  Manchac,  La.;  320;  closing  crevasse  in  Pass  a 
Lontre,  Mississippi  River,  321 ;  improving  the  outlet  of  the  Mississippi  River  at 
Pass  a  Loutre,  Bayou  Lafourche,  La.,  323;  bayou  Plaquemine,  Grand  River, 
and  Pigeon  bayous,  La.,  325;  Bayou  Courtableau,  La.,  326;  Bayou  Teche.  La., 
327;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  328:  Mermentau  River 
and  tributaries,  La.,  329;  mouth  and  passes  of  Calcasieu  River,  La.,  830;  John- 
sons Bayou,  La.,  removing  water  hyacinths  from  Louisiana  waters,  332;  mouths 
of  Sabine  and  Neches  rivers,  Sabine  River,  Tex.,  8^J8;  harbor  at  Sabine  Pass, 
Tex.,  335;  Homochitto  River,  Miss.,  survey  of  Southwest  Pass,  Mississippi 
River,  337;  examination  and  survey,  388. 

In  the  charge  of  Maj.  James  B.  Quinn  and  Capt.  C.  S.  Rich£,  Corps  op 
Engineers — 

Galveston  Harbor,  Tex.,  388;  deepening  the  channel  from  Galveston  Harbor  to 
Texas  City,  Tex.,  839;  improving  Galveston  ship  channel  and  Buffalo  Bayou, 
Tex.,  340;  operating  and  care  of  Morgan  Canal,  Tex.,  Trinity  River,  Tex.,  841; 
channel  in  West  Galveston  Bajr,  Tex.,  342;  mouth  of  Brazos  Itiver,  Tex.,  Brazos 
River  between  Velasco  and  Richmond,  West  Galveston  Bay  Channel,  Double 
Bayou,  and  the  mouths  of  adjacent  streams,  848;  Brazos  River,  Tex.,  Aransas 
Pass,  Tex.,  844;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Aransas  Pass  and  Harbor,  Tex., 
345;  estimate  of  cost  of  improvement  of  mouth  of  Brazos  River,  near  Velasco, 
Tex.,  survey  of  Galveston  Bay  and  Harbor,  Tex. ,  examinations  and  surveys,  846w 

WESTERN  RIVERS. 

Iir  THE  CHARGE  OF  MaJ.  J.  H.   WiLLARD,  CORPS  OF  ENGINEERS— 

Red  River.  La.,  Ark.,  and  Ind.  T.,  847;  Red  River,  above  Fulton,  Ark.,  849;  Cypress 
Bayou,  Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  850;  Bayou 
Bartholomew,  La.  and  Ar]<.,  352;  Boeuf  River,  La.,  353;  Tensas  River  and  Bayou 
Macon,  La.,  854;  Yazoo  River,  Miss.,  355;  mouth  of  Yazoo  River  and  harbor  at 
Vicksburg,  Miss.,  857;  Tallahatchie  River,  Miss.,  358;  Big  Sunflower  River, 
Miss.,  859;  water  gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
860;  surveys  and  examination,  862. 

In  the  charge  of  Capts.  W.  L.  Sibert  and  H.  C.  Newcomer  and  Lieut. 
RoBT.  McGregor,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  862;  Arkansas  River, 
Ark.,  363;  White  River,  Ark.,  864;  Buffalo  Fork  of  White  River,  Ark.,  Upper 
White  River,  Ark,,  365;  Cache  River,  Ark.,  366;  Black  River.  Ark.  and  Mo., 
Current  River,  Ark.  and  Mo.,  367;  St.  Francis  River,  Ark.,  368;  St.  Francis 
River,  Ma,  examinations  and  surveys,  369. 

In  the  charge  of  Maj.  Thos.  H.  Handbury  and  Capt.  Edw.  Bdrr,  Corps 
OF  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  Fiver  below  the  mouth  of  the 
Missouri  River,  Mississippi  River,  between  Ohio  and  Missouri  rivers,  370;  har- 
bor at  St.  Louis,  Mo.,  to  prevent  the  Mississippi  River  from  breaking  through 
into  Cache  River  at  Beechridge,  111.,  373;  examinations  and  surveys,  374. 

In  the  charge  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississippi 
River  between  Missouri  River  and  St.  Paul,  Minn.,  375;  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  376;  operating  and  care  of  Galena 
River  improvement,  Bl.,  La  Crosse  Harbor,  Wis.,  examinations  and  surveys, 
877. 

In  the  charge  of  Maj.  Frederic  V.  Abbot,  Corps  of  Engineers— 

Mississippi  River  between  St.  Paul  and  Minneax)oli8,  Minn.,  378;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  379;  operating  and  care  of  res- 
ervoirs at  head  waters  of  Mississippi  River,  Chippewa  River,  including  yellow 
banks.  Wis.,  380;  St.  Croix  River,  Wis.  and  Minn.,  381;  Minnesota  River,  Minn., 
Red  River  of  the  North,  Minn,  and  N.  Dak.,  :i82;  bar  at  mouth  of  Warroad 
River,  Minn.,  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  884;  exami- 
nations and  surveys,  885. 
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In  the  charge  op  Maj.  Frederic  V.  Abbot  and  Capt.  J.  C.  Sanford,  Corps 
OF  Engineers— 

Misfloori  River,  between  Stnbbs  Feny ,  Mont. ,  and  the  lower  limits  of  Sionx  City, 
Iowa,  385;   improving  Upper  Missouri  River  by  snagging,  393;  YeUowstone 
>  River,  Mont,  and  N.  Dak. ,  394. 

In  the  charge  of  Lieut.  Col.  M.  B.  Adams  and  Maj.  Dan  O.  Kingman,  Corps 
OF  Engineers— 

Obion  River,  Tenn.,  394:  Forked  Deer  River,  Tenn.,  396;  Cumberland  River, 
Tenn.  and  Ky.,  below  Nashville,  397;  above  Nashville,  399. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers — 

Tennessee  River  system,  Tennessee  River  above  Chattanooga,  Tenn.,  401;  below 
Chattanooga.  Tenn.,4<)3;  operating  and  care  of  Mnscle  Shoals  Canal.  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,40B;  Clinch  River.  Tenn., 
408;  Elk  River,  Tenn.  and  Ala.,  409;  snrvey  of  Elk  River,  Tenn.  and  Ala., 
examinations  and  surveys.  410. 

In  the  charge  op  Maj.  Wm.  H.  Bixby,  Corps  of  Engineers— 

Ohio  River,  410;  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  413;  movable  dams,  Ohio 
River,  414;  surveys  and  examinations,  417. 

In  the  charge  of  Maj.  Chas.  F.  Powell,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.,417;  Monongahela  River,  Pa.,  418;  operating  and 
care  of  locks  and  dams,  Monongahela  River,  harbor  at  Pittsburg,  Pa.,  419;  locks 
and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale.  Allegheny 
River,  421;  Allegheny  River,  Pa.,  422;  survey  of  Allegheny  River,  Pa.,  survey 
of  West  Fork  River,  W.  Va.,  examination  and  survey,  i23. 

In  the  charge  of  Capt.  H.  F.  Hodges,  Corps  of  Engineers— 

Muskingum  River,  Ohio,  423;  operating  and  care  of  locks  and  dams  on  Muskingnm 
River,  Ohio,  424;  Little  Kanawha  River,  W.  Va. ,  425;  operating  and  care  of 
lock  and  dam  in  Little  Kanawha  River,  W.  Va..  428;  Great  Kanawha  River,  W. 
Va.,  427;  operating  and  care  of  locks  and  dams  in  the  Great  Kanawha  River, 
W.  Va.,  Elk  River,  W.  Va.,  429;  Gauley  River,  W.  Va.,  New  River,  Va.  and 
W.  Va. ,  431 ;  Guyandotte  River,  W.  Va. ,  432;  Big  Sandy  River,  W.  Va.  and  Ky. , 
433;  operating  and  care  of  lock  and  dam  in  Big  Sandy  River,  435;  Tug  Fork  of 
Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big  Sandy  River,  Ky.,  486; 
Kentucky  River,  Ky.,  437;  operating  and  care  of  locks  and  dams  in  Kentucky 
River,  Ky.,  439;  examinations  and  surveys,  440. 

In  the  charge  of  Capts.  J.  G.  Warren  and  Geo.  A,  Zinn,  Corps  of  Engi- 
neers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  440;  operating  and  care  of  Louisville 
and  Portland  Canal,  442;  Wabash  River,  Ind.  and  111.,  below  Vincennes,  443; 
above  Vincennes,  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River,  444;  White  River,  Ind.,  Tradewater  River,  Ky.,  Lock  No.  2,  Green  River, 
at  Ruiusey,  Ky.,  445;  Green  River,  above  mouth  of  Big  Barren  River,  Ky., 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  Rivers,  Ky.,  446: 
Rough  River,  Ky.,  447;  operating  and  care  of  lock  and  dam  in  Rough  River, 
Ky.,  examination  and  survey,  448. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  448;  harbor  at  Agate  Bay,  Minn.,  harbor  at 
Duluth,  Minn.,  and  Superior,  Wis..  449;  harbor  at  Ashland,  Wis.,  451;  harbor 
at  Ontonagon,  Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay 
to  Lake  Superior,  Mich.,  452;  operating  and  care  of  waterway  across  Keweenaw 
Point  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  harbor  at  Marriuette,  Mich., 
453;  harbor  of  refuge,  Marquette  Bay,  Mich.,  454;  harbor  of  refuge  at  Grand 
Marais,  Mich.,  455;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations  and  surveys,  456. 
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Ik  THiE  CHABGS  OP  Capts.  J.  Q.  Warren  and  Geo.  A.  Zinn,  Corps  of  Enoi- 

NEERS— 

Menominee  Harbor.  Mich,  aud  Wis.,  456;  Menominee  River,  Mich,  and  Wis.,  457; 
Ooonto  Harbor.  Wis.,  458:  Pensankee  Harbor,  WiB.,  Green  Bay  Harbor,  Wis., 
459;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  460;  operating  and  care 
of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  Sturgeon  Bay  Canal  har- 
bor of  refuge.  Wis.,  461;  Ahnapee  Harbor,  Wis.,  462;  Kewaunee  Harbor,  Wis., 
Two  Rivers  Harbor,  Wis.,  463;  Manitowoc  Harbor,  Wis.,  464:  Sheboygan  Har- 
bor, Wis.,  465:  Port  Washington  Harbor.  Wis.,  harbor  of  refuge.  Milwaukee, 
Wis.,  466;  Milwaukee  Harbor,  Wis.,  467;  South  Mil waukee  Harbor,  Wis. ,  Racine 
Harbor,  Wis.,  468:  Kenosha  Harbor,  Wis.,  469;  Waukegan  Harbor,  111.,  470;  Fox 
River,  Wis.,  471;  operating  and  care  of  locks  aud  dams  on  Fox  River,  Wis., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys 
and  examinations,  473, 474. 

In  the  CHARGE  OF  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  ni.,  474;  Chicago  River,  111.,  476;  Calumet  Harbor,  111.,  477;  Cal- 
umet River,  111.  and  Ind..  478;  Illinois  River,  111.,  480;  operating  and  care  of 
Lagrange  and  Kampsville  locks',  Illinois  River,  and  approaches  thereto,  Illinois 
ana  Mississippi  Canal,  111.,  482;  operating  and  care  of  Illinois  and  Missis- 
sippi Canal  around  lower  rapids  of  Rock  River,  at  Milan,  111.,  484;  survey  of 
Upper  Illinois  and  Lower  Des  Plaines  rivers.  El.,  with  a  view  to  the  extension 
of  navigation  from  the  Ulinois  River  to  Lake  Michigan  at  or  near  Chicago,  111., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation and  survey,  485. 

Ik  the  charge  of  Lieut.  Cou  G.  J.  Lydeckeb  and  Capt.  Chester  Harding, 
Corps  of  Engineers— 

Michigan  City  Harbor,  Ind.,  486;  St.  Joseph  Harbor,  Mich.,  488;  St.  Joseph  River, 
Mien.,  489;  South  Haven  Harbor,  Mich.,  490:  Saiigatuck  Harbor,  Mich.,  491; 
Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  492;  Grand 
Haven  Harbor,  Mich.,  494:  Grand  River,  Mich.,  495;  Muskegon  Harbor,  Mich., 
496;  White  Lake  Harbor,  Mich.,  497;  Pentwater  Harbor,  Mich.,  498;  Ludington 
Harbor,  Mich.,  499;  Manistee  Harbor,  Mich.,  r>00;  harbor  of  refuge  at  Portage 
Lake,  Manistee  County,  Mich. ,  Frankfort  Harbor,  Mich. ,  601 ;  Charlevoix  Har- 
bor, Mich.,  503;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  504;  examinations  and  surveys,  505. 

In  the  charge  op  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers— 

Ship  canal  connecting  waters  of  the.  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  505;  St.  Marys  River  at  the  falls,  Mich.,  506;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  507;  Hay  Lake  Channel,  St.  Marys  River,  Mich,,  508; 
Cheboygan  Harbor,  Mich.,  510;  Alpena  Harbor  (Thunder  Bay  River),  Mich., 
Saginaw  River,  Mich.,  511;  Sebewaing  River,  Mich.,  harbor  of  refuge  at  Sand- 
beach,  Lake  Huron,  Mich.,  513:  mouth  of  Black  River,  Mich.,  Black  River  at 
Port  Huron,  Mich.,  515;  Pine  River,  Mich.,  516:  Belle  River,  Mich.,  517;  St. 
Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal.  Mich., 
518;  Clinton  River.  Mich.,  519;  Detroit  River,  Mich.,  520;  Rouge  River,  Mich., 
521;  turning  basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  examinations  and  surveys,  522. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  523;  Toledo  Harbor,  Ohio,  524:  Port  Clinton  Harbor,  Ohio, 
525;  Sandusky  Harbor,  Ohio,  520;  Huron  Harbor,  Ohio,  527;  Vermilion  Harbor 
Ohio,  528;  Black  River  (Lorain)  Harbor,  Ohio,  529;  Cleveland  Harbor,  Ohio, 
530;  Fairport  Harbor,  Ohio,  532;  Ashtabula  Harbor,  Ohio,  538:  Conneaut  Har- 
bor, Ohio,  534;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cleveland  Harbor,  Ohio,  536. 

In  the  charge  of  Maj.  Thomas  W.  Symons,  Corps  of  Engineers— 

Harbor  at  Erie,  Pa.,  536;  harbor  at  Dunkirk,  N.  Y.,  537;  harbor  at  Buffalo,  N.  Y., 
538;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y.,  540;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  541;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  542;  examinations  and  surveys,  543. 
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In  thb  ohargb  of  Maj.  Thomas  W.  Symonb  and  Capt.  Graham  D.  Pttoh, 
Corps  of  Engineers— 

Harbor  at  WilRou,  N.  Y.,  548;  harbor  at  Charlotte,  N.  Y.,  harbor  at  PoaltnevTille, 
N.  Y.,  644;  har\)or  at  Great  Sodns  Bay,  N.  Y. ,  harbor  at  Little  Sodns  Bay,  N.  Y. , 
645;  harbor  at  Oswego,  N.  Y.,  546;  harbor  at  Cape  Vincent,  N.  Y.,  547;  shoals 
in  t^e  St.  Lawrence  River  between  Ogdensbnrg  and  the  foot  of  Lake  Ontario, 
harbor  at  Ogdensbnrg,  N.  Y.,  548. 

PACIFIC  COAST. 

In  the  charqb  of  Maj.  Chas.  E.  L.  B.  Davis  and  Capt.  James  J.  Mbyueb, 
Corps  of  Engineers— 

San  Diego  Harbor,  Cal.,  549;  deep-water  harbor  at  San  Pedro  Bay,  Cal.,  550; 
Wilmington  Harbor,  Cal.,  551;  San  Luis  Obispo  Harbor.  Cal.,  552;  snrvey  of 
Wilmington  Harbor,  Cal.,  examination  and  snrvey  of  inner  harbor,  San  Pedro, 
Cal.,  558. 

In  the  oharoe  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Harbor  at  Alviso  Creek,  Cal.,  harbor  at  San  Francisco,  Cal.,  Oakland  Harbor,  Cal.« 
554;  San  Joaquin  River,  Cal.,  555:  Mokelumne  River,  Cal..  556:  Sacramento  and 
Feather  rivers,  Cal.,  557;  Napa  River,  Cal.,  558;  Petaluma  Creek,  Cal..  Hnxn- 
boldt  Harbor  and  Bay,  Cal. ,  559;  removing  sunken  vessels  or  craft  obstructing:  or 
endangering  navigation,  survey  of  San  Joaquin  River  and  Mormon  and  Stockton 
channels,  Cal.,  examinations  and  surveys,  561. 

In  the  charge  of  Maj.  W.  L.  Fibk  and  Capt.  Wm.  W.  Harts,  Corps  of 
Engineers— 

Port  Orford  Harbor,  Oreg.,  562;  Coquille  River,  Oreg.  (general  improvement), 
563;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  565;  entrance  to 
Coos  Bay  and  Harbor,  Oreg.,  567;  harbor  at  Coos  Bay,  Oreg.  (dredging),  568; 
Coos  River,  Oreg.,  570;  Umpqiia  River,  Oreg.,  571;  moiith  of  Siuslaw  River, 
Oreg.,  572;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg.,  574;  Yaquina  Bay,  Oreg:., 
examination,  577;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar,  Oreg.,  578; 
Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  580;  Columbia  River  at 
Three-mile  Rapids,  and  the  construction  and  e(iuipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  the  Celilo  Falls,  Oreg.  and  Wash. , 
582;  canal  at  the  Cascades,  Columbia  River,  Oreg..  584;  operating  and  care  of 
oanal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
between  Vancouver,  Wash.,  and  the  mouth  of  Willamette  River,  586;  Clear- 
water River,  Idaho;  588;  examinations  and  surveys,  590. 

In  the  charge  op  Maj.  W.  L.  Fisk,  Corps  of  Engineers— 

Long  Tom  River,  Oreg.,  590;  Willamette  River  above  Portland,  and  Yamhill 
River,  Oreg.,  591;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Oreg., 
58®;  Columbia  River,  Oreg.,  below  Tongue  Point.  594;  mouth  of  Columbia  River, 
Oreg.  and  Wash.,  Clatskanie  River,  Oreg.,  595;  Lewis  River,  Wash.,  596;  Cow- 
litz Kiver,  Wash.,  597;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
examinations  and  surveys,  598. 

In  the  charge  of  Capt.  Harry  Tatlor  and  Lieut.  Meriwether  L.  Walker, 
Corps  of  Engineers— 

WiUapa  River  and  Harbor,  Wash.,  599;  Grays  Harbor  and  bar  entrance,  Wash., 
600;  Chehalis  River,  Wash.,  602;  Pnget  Sound  and  its  tributary  waters,  Wash., 
603;  harbor  at  Olympia,  Wash.,  605;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  606;  Everett  Harbor,  Wash.,  608;  Swinomish 
Slough,  Wash.,  609;  Okanogan  River,  Wash..  611;  Pend  Oreille  River,  Wash., 
Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  boundary 
line,  612;  Kootenai  River,  above  Jennings,  Mont.,  613;  Flathead  River,  Mont., 
surveys  and  examination,  614. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 615 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

Lieut.  Commanders  N.  J.  K.  Patch  and  John  C»  Fremont  and  Lieut. 
Edward  J.  Berwind,  U.  S.  N.,  Supervisors.... 616 

MISSISSIPPI  RIVER  COMMISSION 616 

MISSOURI  RIVER  COMMISSION 617 

CALIFORNIA  DEBRIS  COMMISSION 618 
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MISCELLANEOUS. 

BRIDGING  NAVIGABLE  WATEES  OF  THE  UNITED  STATSa 

Under  authority  of  special  acts  of  Congress, — (1)  Bridge  of  the  Mineral  Range 
Railroad  Company  across  Portage  Lake  between  Houghton  and  Hancock, 
Mich.,  (2)  bridge  of  Monroe  County,  Miss.,  across  Tombigbee Riyer,  (3)  bridge 
of  the  Pocahontas  Bridge  Company  across  Black  River  at  Pocahontas,  Ark.,  (4) 
bridge  of  the  Choctaw  and  Memphis  Railroad  Company  across  Arkansas  River 
at  Little  Rock,  Ark.,  618;  (5)  bridge  of  the  Choctaw  and  Memphis  Railroad 
Company  across  Fourche  LeFevre  River,  Ark.,  (6)  bridge  of  the  Georgia  and  Ala- 
bama Rail wav  Company  across  Savannah  River,  Ga. ,  between  Hutchinsons  Island 
and  the  mainland,  (7)  bridge  of  the  Dubuque  and  Dunleith  Bridge  Company 
across  Mississippi  River  between  Dubuque,  Iowa,  and  Dunleith  (East  Dubuque) , 
m.,  (8)  bridges  of  the  Rutland  Canadian  Railroad  Company  in  and  across  LiUce 
Champlain  between  Colchester  and  South  Hero,  Grana  Isle  and  North  Hero, 
North  Hero  and  Albnrg,  Vt.,  (9)  bridge  of  the  Grand  Trunk  Railway  Com- 
pany and  the  International  Bridge  Company  (international  bridge)  across  Niag- 
ara Kiver  at  Buffalo,  N.  Y.,  (10)  bridge  of  the  Shreveport  and  Red  River  Val- 
ley Rcdlwa^  Company  across  Loggy  Bayou,  La.,  (11)  bridge  of  the  Kansas  City 
and  Atlantic  Railway  Company  across  Missouri  River  at  Kansas  City,  Mo.,  (12) 
bridge  of  the  New  York  and  New  Jersey  Bridge  Company  across  Hudson  River, 
(13)  bridge  of  the  Niagara  River  Bridge  and  Tunnel  Company  across  Niagara 
River  at  Grand  Island,  near  Buffalo,  N.  Y.,  619;  (14)  bridge  of  the  Corao^olis 
and  Sewickley  Bridge  Company  across  Ohio  River  at  Sewickley,  Pa.,  (15)  bndge 
of  the  city  of  Marietta  across  Muskingum  River  at  Marietta,  Ohio,  (16)  bridge 
of  the  Tezarkana  and  Fort  Smith  Railroad  Company  across  Red  River,  near 
Texarkana,  Ark.,  620. 

Under  authority  of  State  laws, — (1)  Bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railw^  Company  across  San  Joaquin  River,  near  Stockton,  Cal..  (2) 
bridge  of  the  CJhicago  and  Northwestern  Railway  Company  across  Fox  River 
at  Cishkosh,  Wis.,  (3)  bridge  of  Dyer  County,  Tenn.,  across  South  Fork  of 
Forked  Deer  River,  at  Yellow  Bluff,  (4)  bridge  of  the  city  of  Cambridge,  Mass., 
across  Charles  River  between  Boston  and  Cambridge,  Mass.,  (5)  bridge  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  Company  across  North  Branch  of 
Chicago  River  near  Clyboum  Place,  Chicago,  111.,  (6)  bridge  of  the  Wappoo 
Bridge  Company  across  Wappoo  Cut,  between  St.  Andrews  Parish  and  James 
Island,  S.  C,  620;  (7)  bridge  of  the  Portland  and  Cape  Elizabeth  Railway  Com- 
pany across  Portland  Harbor,  Me.,  (8)  bridge  of  Lorain  County,  Ohio,  across 
BlacK  River  at  Lorain,  Ohio,  (9)  bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  Middle  River,  Cal.,  (10)  bridge  of  the  San 
Francisco  and  San  Joaquin  Valley  Railway  Company  across  Old  River,  Csd., 
(11)  bridge  of  the  Walkerton  and  Mattaponi  Bridge  (Jompany  across  Mattaponi 
River  at  Walkerton,  Va.,  (18)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  River  at  Huron  street,  (13) bridge  of  Clay  County,  W.  Va.,  across 
£lk  River  at  Clay,  (14)  bridge  of  the  Brooklyn  and  Jamaica  Bay  Turnpike  Com- 
pany across  Beach  Channel,  Jamaica  Bay,  at  Rockaway  Beach,  N.  Y.,  (15) 
bridge  of  the  city  of  Milwaukee,  Wis. ,  across  Einnickinnic  River  at  Lincoln 
avenue,  (16)  bridge  of  the  Chicago  and  Northwestern  Railway  Company  across 
Embarrass  River  at  New  London,  Wis.,  (17)  bridge  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Fox  River  at  Omro,  Wis.,  (18)  bridge  of 
the  city  of  Oshkosh,  Wis.,  across  Sawyer  Creek,  (19)  bridge  of  the  Norfolk  and 
Atlantic  Terminal  Company  across  Tanners  Creek  near  Norfolk,  Va. ,  (20)  bridges 
of  the  town  of  Phippsburg,  Me.,  across  Morse  and  Sprague  rivers,  621;  (21) 
bridge  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company 
across  Cuyahoga  River  at  Cleveland,  Ohio,  (22)  bridge  of  the  Maine  Central 
Railroad  Company  across  Mill  Creek  at  Thomaston,  Me.,  (28)  bridge  of  the 
Chicago  Terminal  Transfer  Railway  across  South  Branch  of  Chicago  River 
south  of  Taylor  street,  Chicago,  111.,  (24)  bridge  of  the  Pittsburg,  Cincin- 
nati, Chicago  and  St.  Louis  Railway  Company  across  Little  Calumet  River 
at  Riverdale.  111.,  (26)  bridge  of  the  (Jhicago  and  Northwestern  Railway  Com- 
pany across  Manitowoc  River  at  Manitowoc,  Wis.,  (26)  bridge  of  the  city  of 
Chicago  across  South  Branch  of  Chicago  River  at  Taylor  street,  (27)  bridge 
of  the  Southern  Branch  Drawbridge  Company  across  South  Branch  of  Eliza- 
beth River,  Va.,  (28)  bridge  of  the  Lynn  and  JBoston  Railroad  Company  across 
Saugus  River  between  Saugus  and  Lynn,  Mass.,  (29)  bridge  of  the  Metropolitan 
Park  Commission  of  Massachusetts  across  Saugus  River,  Mass.,  (30)  bridge  of 
the  city  of  Al^oma,  Wis.,  across  Ahnapee  River,  (81)  bridge  of  Lake  County, 
across  Grand  River,  Ohio,  (32)  bridge  of  the  R.  Martin  Sugar  Company,  Limited, 
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across  Bayon  Teche  at  Rnth  Plantation,  St.Martin  Parish,  La.,  (88)  bridges  of 
the  Southern  Pacific  Railroad  Company  across  PlK^heco,  Alhambra,  and  Cordelia 
doughs,  CaJ . ,  (84)  bridge  of  the  Calumet  Western  Railway  Company  across  Calu- 
met Hirer  near  Chicago,  111.,  (85)  bridge  of  King  WiUiam  County,  Va.,  across 
Pamunkey  River  at  New  Castle  Ferry,  622;  (86)  bridge  of  King  County,  Wash. , 
across  White  River  near  Orillia,  (87)  bridge  of  the  Lockport  Bridge  Stock  Com- 

Sany  across  Bayou  Lafourche  at  Lockport,  La.,  (88)  bridge  of  the  Rapid  Railway 
Company  across  Belle  River  at  Marine  City,  Mich.,  (89)  bridge  of  the  Rapid  Rail- 
way Company  across  Pine  River  at  St.  Ulair,  Mich. ,  (40)  bridge  of  Tuscaloosa 
County,  Ala. ,  across  Warrior  River  at  Fosters  Ferry,  (41 )  bridge  of  Colusa  County, 
Cid.^across  Sacramento  River  at  Colusa,  (42)  bridge  of  the  Jacksonville,  Tanipa 
and  Key  West  Railway  Company  across  Rice  CreekTFlorida,  (48)  bridge  of  the  De- 
troit and  Northern  Railway  Company  across  Belle  River  at  Marine  City,  Mich., 
(44)  bridge  of  Stanislaus  and  Merced  counties,  Cal.,  across  San  Joaquin  River  at 
Hills  Ferry,  (45)  bridge  of  the  Richmond,  Petersburg  and  Carolina  Railroad 
Company  across  James  River  at  Richmond,  Va. ,  (46)  bridge  of  Morgan's  Lou- 
isiana and  Texas  Railroad  and  Steamship  Company  across  Bayou  Lafourche 
La.,  (47)  'Mdge  of  the  Chicago,  Indianapolis  and  Louisville  Railway  Company 
across  Calumet  River  at  Hammond,  Ind. ,  (48)  bridge  of  the  South  Bound  Railroad 
Company  across  Congaree  River  near  Columbia,  S.  C. ,  (49)  bridge  of  the  Streator 
and  Clinton  Railroad  Companv  across  Illinois  River  near  Marquette,  111.,  (50) 
bridge  of  the  city  of  Boston,  Mass.,  across  Mystic  River  (Maiden  Bridge),  (51) 
bri^eof  Newcastle  County,  Del.,  across  Brandy  wine  River  at  Wilmington,  623. 

Alterations.'^ii)  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (2)  bridge  of  the  Charleston 
and  Western  Carolina  Railroad  Company  across  Savaunah  River  near  Augusta, 
Ga.,  (8)  bridge  of  the  Chicago  and  West  Michigan  Railway  Company  across 
Kalamazoo  River  at  New  Richmond,  Mich.,  (4)  bridge  of  Anne  Arundel  County, 
Md.,  across  Stone  House  Cove,  Curtis  Bay,  624. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridges  of  Tyrrell  County,  N.  C,  across  Scuppernong  River,  (2)  bridge  of 
Charleston  and  Colleton  counties,  S.  C,  across  Kantowles  Creek,  (3)  bridge  of 
the  Charleston  and  Western  Carolina  Railway  Company  across  Savannah  River 
near  Augusta,  Ga. ,  (4 )  bridge  of  the  Jacksonville  and  Atlantic  Railway  Company 
across  Pablo  Oeek,  Florida.  (5)  bridge  of  the  Jacksonville,  Maynort  and  Pablo 
Railway  Company  across  Pablo  Creek,  Florida,  (6)  bridge  of  Duval  County,  Fla. , 
across  Pablo  Creek,  (7)  bridge  of  the  Chicago  and  West  Michigan  Railway  Com- 
pany across  Kalamazoo  River  at  New  Richmond,  Mich. ,  G25;  (8)  bridge  of  Aune 
Arund^  County,  Md.,  across  Stone  House  Cove,  Curtis  Bay,  626. 

BRIDGES  AT  WASHINGTON,  D.  C. 

In  thb  charob  of  Lieut.  Col.  Chas.  J.  AujtN,  Cobfb  of  Engineers— 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  636;  memorial  bridge,  627. 

MAINTENANCE  AND   REPAIR   OF   WASHINGTON  AQUEDUCT,  AND 

INCREASING  AND  INVESTIGATING  THE  WATER 

SUPPLY  OP  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers,  and  Maj. 
Theo.  a.  Bingham,  Corps  of  Engineers,  Colonel,  U.  S.  A.— 

Washington  Aqueduct,  627;  increasing  and  investigating  the  water  supply  of 
.  Washington,  D.  C,  629, 631. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT, 

DISTRICT  OF  COLUMBIA. 

In  the  oharge  op  Col.  Theo.  A.  Bingham,  U.  S.  Armt. 682 

NORTHERN  AND  NORTHWESTERN  LAKES 633 

YELLOWSTONE  NATIONAL  PARK.  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES. 

In  the  oharge  of  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers  ...  687 
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RECONNAISSANCES   AND   EXPLORATIONS    IN    MILITARY    DEPART- 
MENTS  «39 

MAPS 640 

MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 

FORK  OF  SNAKE  RIVER,  WYO. 

In  ths  charge  of  Capt.  J.  C.  Sanford,  Corps  of  Engineers 040 

MONUMENT  TO  SERGEANT  CHARLES  FLOYD. 

In  the  charge  of  Capt.  J.  C.  Sanpord,  Corps  of  Engineers 641 

OFFICERS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS-  641 

FORTIFICATIONS,   ETC. 

APPENDIX  No.  1. 
REPORT  OF  THE  BOARD  OF  ENGINEERS 645 

APPENDIX  No.  2. 
REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM 649 

APPENDIX  No.  3. 

REPORT  OP  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Fort  Totten,  N.  Y..  651;  United  States  Engineer  School,  653;  Battalion  of 
Engineers,  657;  Engineer  Depot,  660;  equipment  of  engineer  troops,  664;  state- 
ment of  funds,  676;  estimates,  681. 

APPENDIX  No.  4. 

FORTIFICATIONS,  FISCAL  YEAR  1898-99. 

(A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  Majs.  B.  L. 
Hozie  and  S.  W.  Roessler,  Corps  of  Engineers.)— 685. 

(B)  Boston  Harbor.  Mass.  (In  the  charge  of  Cols.  Chas.  R.  Suter  and  S.  M. 
Mansfield,  Corro  of  Engineers.)— 709. 

(C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lockwood,  Coi-ps  of 
EngineeTS. ) — 724. 

(D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.)— 747. 

(E)  New  York,  N.  Y.  (In  the  charge  of  Majs.  U.  M.  Adams  and  John  G.  D. 
Knight,  Corps  of  Engineers.)— 762. 

(F)  Delaware  River.  N.  J.,  Pa.,  and  Del.  (In  the  charge  of  Lieut.  Col.  C.  W. 
Raymond,  CJorpe  of  Engineers.)— 782. 

(G)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains  and  Lieut.  Charles 
W.  Kutz,  Corps  of  Engineers.)— 805. 

(H)  Washington,  D.  C.    (In  the  charg^e  of  Lieut.  (Ik>l.  Chas.  J.  Allen,  Corps  of 

Engineers. ) — 822. 
(I)  Hampton  Roads,  Va.    (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of 

Engineers. )  — ^834. 
(J)  Coast  of  North  Carolina.     (In  the  charge  of*  Capts.  W,  E.  CYaighill  and 

£.  W.  Van  C.  Luca«,  Corps  of  Engineers.)— 845. 
(K)  Coast  of  South  Carolina.    (In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of 

Engineers. )— 859. 
(L)  Coast  of  Georgia.    (In  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of 

Engineers.) — 870. 
(M)  Cumberland  Sound,  Ga.  and  Fla.,  East  Coast  of  Florida,  and  Eet 

West,  Fla.     (In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Capts.  Cas- 

noB  E.  Gillette  and  C.  H.  McKinstry,  Corps  of  Engineers.) --886. 
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N)  Tampa  Bay,  Fla.    (In  the  charge  of  Lient.  Col.  W.  H.  H.  Benyaurd  and 

Oapt.  Henry  Jervey,  Corps  of  Engineers.) — 899. 
O)  Pensacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F. 

FlMfler,  Corps  of  Engineers.)— 914. 
P)  Mobile  and  Mississippi  Sound.    (In  the  charge  of  Maj.  Wm.  T.  Bossell, 

Corps  of  Engineers.) —924. 
Q)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.    (In  the  charge  of  Maj.  James 

B.  Quinn,  Corps  of  Engineers.)— 934. 
B)  Galveston,  Tex.    (In  the  charge  of  Maj.  James  B.  Quinu  and  Capt.  C.  S. 

Bich6,  CJorpsof  Engineers.)— 951. 
S)  Lake  Ports.     (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut.  Cols.  Q.  J.  Lydecker 

and  A.  M.  Miller,  Maj.  Thomas  W.  Symons,  and  Capt.  Graham  D.  Fitcb,  Corps 

of  Engineers.)— 974. 
T)  San  Diego,  Cal.    (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis  and  Capt. 

James  J.  Meyler,  Corps  of  Engineers.) — 975. 
U)  San  Francisco,  Cal.     (In  the  charge  of  Cols.  Chas.  R.  Suter  and  S.  M. 

Mansfield  and  Majs.  W.  H.  Hener  and  C'has.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers.)—980. 
V)  Mouth  of  Columbia  River,  Oreo,  and  Wash.     (In  the  charge  of  Maj. 

W.  L.  Fisk,  Corps  of  Engineers.)— 993. 
W)  Puget  Sound,  Wash.     (In  the  charge  of  Capt.  Harry  Taylor  and  Lient. 

Meriwether  L.  Walker,  Corps  of  Engineers.)— 1005. 


RIVERS  AND   HARBORS. 

APPENDIX  A. 

REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

lMPBOVEMENTS.—Lnbec Channel, Me.,  1018;  MoosabecBar,  Me.,  1019;  Narrag^agos 
River,  Me.,  1021;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Har- 
bor, Me.,  1022;  harbor  at  Sullivan  Falls,  Me.,  1023;  Union  River,  Me.,  1024;  Baga- 
dnce  River,  Me. ,  1031 ;  Penobscot  River,  Me. ,  1032;  harbor  at  Rockland,  Me. ,  1034; 
Carvers  Harbor,  Vinalhaven,  Me.,  1037;  Georges  River,  Me.,  1038;  Kennebec 
River,  Me.,  1039;  Sasanoa  River,  Me.,  1040;  Portland  Harbor,  Me..  1041;  Saco 
River,  Me.,  1043;  harbor  at  Cape  Porpoise,  Me.,  1045;  Cocheco  River,  N.  H.,  1046; 
harbor  of  refuge  at  Little  Harbor,  N.  H.,  1047;  Exeter  River,  N.  H.,  1048;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1049. 

Survey.— Cape  Porpoise  Harbor,  Me.,  1050. 

APPENDIX  B. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Improvements.— Newburyport  Harbor,  Mass.,  1058;  Merrimac  River,  Mass.,  1060; 
Powow  River.  Mass.,  1061;  Essex  River,  Mass.,  1063;  harbor  of  refuge,  Sandy 
Bay,  Cape  Ann,  Mass.,  1064;  harbor  at  Gloucester,  Mass.,  1006;  harbor  at  Man- 
chester, Mass.,  1068;  sea  wall  at  Marblehead,  Mass.,  1069;  harbor  at  Lynn, 
Mass.,  1070;  Mystic  and  Maiden  rivers,  Mass.,  1071;  Mystic  River,  Mass.,  below 
moutiii  of  Island  End  River,  1073;  harbor  at  Boston,  Mass.,  1074;  Town  River, 
Mass.,  1080;  Weymouth  River,  Mass.,  1081:  harbor  at  Scituate,  Mass.,  1083; 
Duxbury  Harbor,  Mass.,  1085;  harbor  at  Plymouth,  Mass.,  1086;  harbor  at 
Provincetown,  Mass.,  1090;  harbor  at  Chatham,  Mass.,  1093;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1094. 

Survey. — Mystic  River,  Boston,  Mass.,  1096. 

Harbor  Lines.— Charles  River,  around  United  States  navy-yard,  at  Boston, 
Mass.,  1098;  Charles  River,  at  Cambridge  and  Boston,  Mass.,  1100. 

APPENDIX  C. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvehents.— Harbor  of  refuge  at  Hyannis,  Mass.,  1104;  harbor  of  refuge  at 
Nantucket,  Mass.,  1106;  Vineyard  Haven  Harbor,  Mass.,  1109:  Woods  Hole 
Channel,  Mass..  1111;  New  Bedford  Harbor,  Mass.,  1114;  Canapitsit  Channel, 
Mass.,  1117;  Taunton  River,  Mass.,  1118;  Sakonnet  River,  R.  I.,  1120;  Sakonnet 
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Point  Harbor,  R.  L,  1122;  Pawtncket  River,  R.  I.,  1123;  Providence  River  and 
Nttrraganflett  Bay,  R.  I.,  1125;  Green  Jacket  Sboal,  Providence  River,  R.  I., 
1127;  Wickford  Harbor,  R.  I.,  1129;  Fall  River  Harbor,  Mass.,  1130;  Newport 
Harbor,  R.  I.,  1132:  barbor  of  refnge  at  Point  Jndith.  R.  I.,  1135;  entrance  to 
Point  Jndith  Pond,  R.  I.,  1188;  barbor  of  refnge  at  Block  Island,  R.  I.,  1139; 
Great  Salt  Pond,  Block  Island,  B.  I.,  1141;  removing  snnken  vessels  or  craft 
obstmcting  or  endangering  navigation,  1144. 
Harbor  Lines. — Narragansett  Bay  on  the  eastern  shore  of  Conanicnt  Island,  at 
Jamestown,  R.  I.,  1146. 

APPENDIX  D. 
REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvbmbnts, — Pawcatuck  River,  R.  I.  and  Cqnn.,  1149;  harbor  of  refnge  at 
Stonins^n,  Conn.,  1152;  Mystic  River,  Conn.,  1153;  Thames  River,  Conn.,  1155; 
Connecticnt  River  below  Hartford,  Conn.,  1158;  harbor  of  refuge  at  Dnck  Island, 
Conn. ,  1161 ;  New  Haven  Harbor,  Conn. ,  1162;  breakwaters  at  New  Haven,  Conn. , 
1165;  Honsatonic River, Conn.,  1166;  BridgeportHarbor,  Conn.,  1168;  Sangatnok 
River  and  Westport  Harbor,  Conn.,  1177;  Norwalk  Harbor,  Conn.,  1178;  Five- 
mile  River  Harbor,  Conn.,  1180;  Stamford  Harbor,  Conn.,  1 182;  harbor  at  Coscob 
and  Mianns  River,  Conn.,  1184;  Greenwich  Harbor,  Conn.,  1186. 

Survey. — Bridgeport  Harbor,  Conn.,  1187. 

Harbor  Lines.— Thames  River  at  New  London,  Conn.,  1189;  Bridgeport  Harbor, 
Conn.,  1193;  Norwalk  Harbor,  Conn.,  1202. 

PART   II. 

APPENDIX  E. 
REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Imbovehents.— Port  Chester  Harbor,  N.  Y.,  1208;  Mamaroneck  Harbor,  N.  Y., 
1210;  Larchmont  Harbor,  N.  Y.,  1218;  East  Chester  Creek,  N.  Y..  1215;  Bronx 
River.  N.  Y.,  1217;  Mattitnck  Harbor,  N.  Y.,  1219;  Port  Jefferson  Harbor,  N.  Y., 
1220;  Hnntington  Harbor,  N.  Y.,  1228;  Glencove  Harbor,  N.  Y.,  1225;  Flnshing 
Bay,  N.  Y.,  1227;  East  River  and  Hell  Gate,  N.  Y.,  1229;  Harlem  River,  N.  Y., 
1232;  Newtown  Creek,  N.  Y.,  1239;  Wallabont  Channel,  N.  Y.,  1242;  Canarsie 
Bay,  N.  Y.,  1245;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1247;  Patchogne 
River,  N.  Y.,  1249;  removing  snnken  vessels  or  craft  obstmcting  or  endangering 
navigation,  1251. 

Survey.— Wallabont  Channel,  N.  Y.,  1251. 

Harbor  Lines.— East  River  at  Rikers  Island,  N.  Y.,  1254;  East  River  at  Oak 
Point,  New  York,  N.  Y.,  1255;  East  River,  between  East  Twenty -third  and 
East  Twenty-fonrth  streets.  New  York,  N.  Y.,  1258. 

APPENDIX  F. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvrxbnts.— New  York  Harbor.  N.  Y.,  1261;  Bay  Ridge  Channel,  the  trian- 
gnlar  area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  But- 
termilk channels,  New  York  Harbor,  1206;  Gowanns  Creek  Channel,  N.  Y., 
1274;  removing  snnken  vessels  or  craft  obstructing  or  endangering  navigation, 
1276. 

Survey. — ^Eaat  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea,  1279. 

APPENDIX  G. 
REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OF  BNGINEERa 

Improvements.— Harbor  at  Burlington,  Vt.,  1289;  Otter  Creek,  Vt.,  1291;  Nar- 
rows of  Lake  Champlain,  N.  Y.  and  Vt.,  1292;  Hudson  River,  N.  Y.,  1293;  har- 
bor at  Sangerties,  N.  Y.,  1299;  harbor  at  Rondout,  N.  Y.,  1300;  harbor  at  Peeks- 
kiU,  N.  Y.,  1801;  Passaic  River.  N.  J.,  1303;  channel  between  Staten  Island  and 
New  Jersey,  1304;  Elizabeth  River,  N.  J.,  1305;  Raritan  River,  N.  J.  1306; 
South  River,  N.  J.,  1307;  Raritan  Bay,  N.  J.,  1308;  Matawan  Creek,  N.  J.,  1309; 
harbor  at  Ke}'port,  N.  J.,  1310;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1312; 
Shrewsbury  River,  N.  J.,  1318;  Manasquan  River,  N.  J.,  1314;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1815. 


XIV  CONTENTS. 

APPENDIX  H. 
REPORT  OP  LIEUT.  COL.  C.  W.  RAYMOND.  CORPS  OF  BNGINEEBS. 

Impbotbmbnts.— Delaware  River,  N.  J.  and  Pa.,  1817;  harbor  between  Philadel- 

Sfaia,  Pa.,  and  Camden,  N.  J.,  1328;  Schuylkill  River,  Pa.,  1389;  ice  harbor  at 
[arcnshook.  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes.  Del.,  1344;  Delaware 
Breakwater,  Del.,  1345;  harbor  of  refnge,  Delaware  Bay,  Del.,  1354;  Rancocas 
River, N.  J.,  1356;  AUoway  Creek.  N.  J.,  1358;  Cooper  Creek,  N.  J.,  1860;  €K)ehen 
Creek,  N.  J.,  1362;  Mantua  Creek,  N.  J.,  1364;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1367. 

APPENDIX  L 

REPORT  OP  WM.   P.  SMITH,   UNITED  STATES  AGENT,  MAJOR  OP 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Impboybmbnts. — Wilmington  Harbor,  Del.,  1369;  Appoquinimink  River,  Del., 
1374;  Smyrna  River,  Del.,  1376;  Murderkill  River,  Del.,  1378:  Mispillion  River, 
Del.,  1879;  Broadkiln  River,  Del. ,  1380;  inland  waterway  from  Chincoteague  Bay. 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1381;  Susquehanna  River,  above 
and  below  Havre  de  Grace,  Md.,  1382;  Chester  River,  Md.,  from  Crmnpton  to 
Jones  Landing,  1383;  Choptank  River,  Md.,  1384;*  La  Trappe  River,  Md.,  1386; 
Warwick  River,  Md..  1387;  Broad  Creek  River,  Del.,  13s<);  Nanticoke  River, 
Del.  and  Md.,  1391;  Wicomico  River,  Md.,  1392;  Manokin  River,  Md.,  l;i94; 
Pocomoke  River,  Md.,  below  Snow  Hill,  1395;  Queenstown  Harbor,  Md.,  Rock- 
hall  Harbor  and  inner  harbor,  at  Rockhall,  Md.,  1397;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1398. 

Harbob  Lines.— Annemessex  liiver,  at  Cnsfield,  Md.,  1399. 

APPENDIX  J. 
REPORT  OP  COL.  PETER  O.  HAINS,  CORPS  OF  ENGINEERS. 

Impbovbmbnts. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1405;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md. ,  1409;  harbor  of  south- 
west Baltimore  (Spring  Garden) ,  Md. ,  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1410. 

Harbob  Lines.— Patapsco  River,  at  Sparrows  Point,  Md.,  1410. 

APPENDIX   K. 
REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements.— Potomac  River  at  Washington,  D.  C,  1413;  Potomac  River  below 
Washington,  D.  C,  1419;  Occoquan  Creek,  Va.,  1431;  Aquia  Creek,  Va.,  Nomini 
Creek,  Va.,  1433;  Lower  Machodoc  Ci'eek,  Va.,  1424;  Rappahannock  River.  Va., 
1425;  Urbana  Creek,  Va.,  1428;  harbor  at  xMilford  Haven,  Va.,  1429;  York  River, 
Va.,  1431;  Mattaponi  River,  Va.,  1433;  Pamunkey  River,  Va.,  1435;  James  River, 
Va..  1436;  protection  of  Jamestown  Island,  Va.,  1440;  removing  sunken  vessels 
or  ctaft  obstructing  or  endangering  navigation,  1442. 

Survey.— Anacostia  River,  D.  C,  1443. 

Harbor  Lines.— Potomac  River  at  Washington,  D.  C,  1468. 

APPENDIX  L. 
REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OP  ENGINEERS. 

Improvementh.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1471;  Elizabeth 
River,  Va.,  1473;  Western  Branch  of  Elizabeth  River,  Va.,  1474;  Nansemond 
River,  Va..  1475;  Appomattox  River,  Va.,  1476;  harbor  at  Cape  Charles  City, 
Va.,  1478;  Nandua  Creek,  Va.,  1479;  inland  water  route  from  Norfolk,  Va.,tothe 
sounds  of  North  Carolina,  1480;  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound,  N.  C,  through  Currituck  Sound,  1481;  Edenton  Bay,  N.  C,  1482; 
Roanoke  River,  N.  C,  1483;  Pasquotank  River,  N.  C..  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1484. 

SuRVBT.— Deep  Creek  Branch,  Elizabeth  River,  Va.,  148IS. 
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APPENDIX  M. 

REPORT  OP  CAPT.  B.  W.  VAN  O.  LUCAS,  CORPS  OP  BNQINBBRS. 

iMPROVKMENTfi.— Ocraooke  Inlet,  N.  C,  1487;  Fishing  Creek,  N.  C,  1489:  Pamlico 
Md  Tar  rivers,  N.C.,  1490;  ContentniaCreek,N.C.,  1492;  Trent  River,N.C.,  1493; 
Neose  River,  N.  C,  1495;  inland  waterway  between  Newbem  and  Beaufort, 
N.  C.,  via  Clubfoot,  Harlowe,  and  J^ewport  rivers,  1497;  harbor  at  Beanfort, 
N.  C,  1498;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C, 
1499;  New  River,  N.  C.  1501;  Black  River,  N.  C.,  150i};  Northeast  (Cape  Fear) 
River,  N.  C,  1504;  Cape  Fear  River  above  Wilmington,  N.  C,  1505;  Cape  Fear 
River  at  and  below  Wilmington,  N.  C,  1507;  Town  Creek,  Brunswick  County, 
N.  C,  1515;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1516. 

APPENDIX  N. 
REPORT  OF  MAJ.  B.  H.  RUFFNER,  OORPS  OF  BNGINBBRa 

Improvements.— WaccamaV  River,  N.  C.  and  S.  C,  1517;  Little  Pedee  River, 
S.  C,  1521;  Qre&t  Pedee  River,  S.  C,  1533;  Georgetown  Harbor,  S.  0.,  1526; 
Winyah  Bay.  S.  C,  1527;  Santee  River,  S.  C,  1532;  Wateree  River.  S.  C,  1536; 
Gongaree  River,  S.  C,  1539;  Congaree  River,  S.  C,  from  Q^rvais  Street  Bridge, 
Columbia,  to  Granby,  harbor  at  Charleston,  including  Sullivan  Island  and  Mount 
Pleasant  shore,  S.  C,  1542;  Wappoo  Cut,  S.  C,  1546;  Beaufort  River,  S.  C, 
1548;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1550. 

SuBVBY.— iUitFance  to  Charleston  Harbor,  S.  C,  1551, 

APPENDIX  O. 

REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor,  Ga.,  1559;  Savannah  River  between  Augusta 
and  Savannah,  Ga. .  1567;  Savannah  River  above  Augusta,  Ga. .  1571 ;  Doboy  Bar, 
Ga.,  1573;  Darien  Harbor,  Ga.,  1574;  Altamaha  River,  Ga.,  1578;  Oconee  River, 
Gki.,  1580;  Ocmulgee  River,  Ga.,  1580;  Brunswick  Harbor,  Ga.,  1585;  inside 
water  route  between  Savannah,  Ga.,  and  Femandina,  Fla.,  1590;  removing 
8iink«i  vessels  or  ovaft  obstructing  or  endangering  navigation,  1590. 

APPENDIX  P. 
REPORT  OF  CAPT.  C.  H.  MoKINSTRY,  CORPS  OF  ENGINEERS. 

Imfbovbments. — Cumberland  Sound,  Gte.  and  Fla.,  1593;  St.  Johns  River,  Fla., 
from  JacksouviUe  to  Che  ocean,  1597;  St.  Johns  River  at  Orange  Mills  Flats, 
Fla.,  1600;  Volusia  Bar,  Fla.,  1602;  Ocklawaha  River,  Fla.,  1603;  St.  Augustine 
Harbor,  Fla.,  1607;  Indian  River,  Fla.,  1608;  harbor  at  Key  West,  Fla.,  and 
entrance  thereto,  1610;  removing  the  water  hyacinth  from  Florida  waters,  1612; 
dredge  for  river  and  harbor  improvements,  Fla. ,  1613. 

Survey. — Removing  water  hyacinths  from  navigable  waters  of  Florida  and 
Louisiana,  1618. 

APPENDIX  Q. 
REPORT  OF  CAPT.  HENRY  JERVEY,  CORPS  OF  ENGINEERS. 

Imfbovemei«T8. — Calooeahatchee  River,  Fla.,  1625;  Charlotte  Harbor  and  Pease 
Creek,  Fla.,  1626;  Sarasota  Bay,  Fla,,  1629;  Manatee  River,  Fla.,  1630;  Tampa 
Bay,  Fla.»  1632;  Hillsboro  Bay,  Fla..  1635;  Anclote  River,  Fla.,  Withlacoochee 
River,  Fla.,  1638;  Suwanee  River,  Fla.,  1639. 

Survey.— Tampa  Bay,  Fla.,  from  Port  Tampa  to  mouth  of  .bay,  in  Gulf  of 
Mexico,  1640. 

HARBOR  LiNSS.— Hillsboro  River  at  Tampa,  Fla.,  1643. 
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APPENDIX  R. 

REPORT  OP  CAPT.  C.  A.  F.  FLAGLER,  CORPS  OP  ENQINBERS. 

Impboybmbnts.— Carrabelle  Bar  and  Harbor,  Fla.,  1647:  Apalachicola  Bay,  Fla., 
1649;  Apalachicola  River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  1653; 
npper  Cnipola  River,  Fla.,  from  Marianna  to  its  mouth,  1655;  Flint  River,  Gs. , 
1657;  Chattahoochee  River,  Ga.  and  Ala..,  1660;  Choctawhatchee  River,  Fla.  and 
Ala.,  1664;  La  Grange  Bayou,  Fla.,  including  Holmes  River,  from  Vernon  to 
its  mouth,  1666;  Pensacola  Harbor,  Fla.,  1668;  Blackwater  River,  Fla.,  1073; 
Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1674;  Alabama  River,  Ala.,  1676; 
Coosa  River,  Ga.  and  Ala.,  1682;  operating  and  care  of  canals  and  other  works 
of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1692. 

APPENDIX  S. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL.  CORPS  OP  ENGINEERS. 

iMPROVEMENts.— Harbor  at  Mobile,  Ala.,  1696;  Black  Warrior  River,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  1702;  operating  and  care  of  locks  and  dams  on 
Black  Warrior  River,  Ala. ,  1703;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss., 
1707;  Noxubee  River,  Miss.,  1716;  Pascagoula  River,  Miss.,  1717;  Pascagoula 
River  and  Horn  Island  Harbor,  Miss.,  1718;  Chickasahay  River,  Miss.,  1720;  Leaf 
River,  Miss.,  1721;  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  1723; 
Ship  Island  Pass,  Miss.,  1723;  Pearl  River  at  its  mouth.  Miss.,  1724;  Pearl  River 
below  Jackson,  Miss.,  1725;  Pearl  River  between  Carthage  and  Jackson,  Miss., 
1727;  Pearl  River  between  Edinbur^  and  Carthage,  Miss.,  1728;  Bogue  Chitto, 
La.,  1729;  canal  between  Warrior  River  and  Five-mile  Creek,  Ala.,  1730;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1783. 

Surveys.— Horn  Island  Pass  and  Harbor,  Miss.,  1784;  channel  through  Ship 
Island  Pass,  and  from  Ship  Island  Harbor  to  Gulfport  and  to  Biloxi,  Mias.,  1787. 

APPENDIX  T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1815. 

APPENDIX  U. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1833;  Tickfaw  River  and 
its  tributaries,  La.,  1835;  Amite  River  and  Bayou  Manchac,  La.,  1837;  closing^ 
crevasse  in  Pass  a  Loutre,  Missississippi  River,  1839;  improvement  of  the  outlet 
of  the  Mississippi  River  at  Pass  a  Loutre,  1841;  Bayou  Lafourche,  La.,  1842; 
Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  1844;  Bayou  Cour- 
tableau,  La.,  1847;  Bayou  Teche,  La.,  184b;  channel,  bay,  and  passes  of  Bayoa 
Vermilion,  La.,  1850;  Mermen tau  River  an<l  tributaries.  La.,  1851;  mouth  and 
passes  of  Calcasieu  River,  La.,  1858:  Johnsons  Bayou,  La.,  removing  water  hya- 
cinths from  Louisiana  waters,  1855;  mouths  of  Sabine  and  Neches  rivers,  Tex. 
1856;  Sabine  River,  Tex.,  1857;  harbor  at  Sabine  Pass,  Tex.,  1858;  Homochitto, 
River,  Miss.,  1862. 

SUBVBT.— Southwest  Pass,  Mississippi  River,  1868. 

APPENDIX  V. 

REPORT  OF  OAPT.  C.  S.  RICHfi,  CORPS  OF  ENGINEERS. 

Improvements. — Galveston  Harbor,  Tex.,  1953;  ship  channel  in  Galveston  Bay, 
Tex.,  1961;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  1962;  Gkklveston 
ship  channel  and  Buffalo  Bayou,  Tex. ,  1964:  operating  and  care  of  Morgan  Canal, 
Tex.,  Trinity  River.  Tex.,  1965;  Buffalo  Bayou,  Tex.,  1967;  channel  in  West  Gal- 
veston Bay,  Tex.,  1968;  mouth  of  Brazos  River,  Tex. ,  1969;  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou,  and  mouths 
of  adjacent  streams,  Tex.,  Brazos  River,  Tex.,  1970;  Aransas  Pass,  Tex., remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1972. 

Surveys. —Aransas  Pass  and  Harbor,  Tex.,  1978;  mouth  of  Brazos  River,  near 
Velasco,  Tex.,  1976. 
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APPENDIX  W. 

BEPOBT  OF  MAJ.  J.  H.  WILLABD,  CORPS  OF  ENGINEEBS. 

Improvbments.— Bed  Riyer,  La.,  Ark.,  and  Ind.  T.,  1979;  Bed  Biver  aboye Fulton, 
Ark. ,  1991 ;  Cypress  Bayou ,  Tex.  and  La. ,  1992 ;  Ouachita  and  Black  rivers,  Ark.  and 
La.,  1994;  Bayon  Bartholomew,  La.  and  Ark.,  2000;  Boeuf  River,  La.,  2002;  Ten- 
sas Biver  and  Bavon  Ma^on,  La.,  2006;  Yazoo  Biver,  Miss.,  2009;  month  of 
Yazoo  Biver  and  harbor  at  Vicksbnrg,  Miss.,  2015;  Tallahatchie  Biver,  Miss., 
2020;  Big  Sunflower  Biver,  Miss.,  2022;  water  gauges  on  the  Mississippi  Biver 
and  its  principal  tribntaries,  2025. 

APPENDIX  X. 
REPOBT  OF  LIEUT.  BOBEBT  McGBEGOB,  COBPS  OF  ENGINEEBS. 

Improvembnts. — Bemoving  obstruction  in  Arkansas  Biver,  Ark.  and  Kans.,  2081; 
Arkansas  Biver,  Ark.,  2033;  W^ite  River,  Ark.,  2035;  Buffalo  Fork  of  White 
Biver,  Ark.,  2087;  Upper  White  Biver,  Ark:,  2038;  Cache  Biver,  Ark.,  2039; 
Black  Biver,  Ark.  and  Mo.,  2040;  Current  Biver,  Ark.  and  Mo.,  2042;  St  Francis 
Biyer,  Ark.,  2043;  St.  Francis  Biver,  Mo.,  2045. 

PART  III. 

APPENDIX  T. 

BEPOBT  OF  CAPT.  BDW.  BUBB,  COBPS  OP  BNGINEEBS. 

Impboybmentb.— Bemoving  snags  and  wrecks  from  the  Mississippi  Biver  below 
the  mouth  of  the  Missouri  Biver,  2047;  Mississippi  Biver  between  Ohio  and 
Missouri  Bivers,  2058:  harbor  at  St.  Louis,  Mo.,  2087;  to  prevent  the  Missiesippi 
Biver  from  breaking  through  into  Cache  Biver  at  Beechridge,  above  Cairo,  111., 
2088. 

APPENDIX  Z. 

BEPOBT  OF  CAPT.  C.  MoD.  TOWNSEND,  COBPS  OF  ENGINEEBS. 

Improvements.— Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
Birer,  2091;  Mississippi  River  between  mouth  of  Missouri  Biver  and  St.  Paul, 
2102;  ox>erating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2160;  opera- 
tion and  care  of  Galena  Biver  improvement,  BL,  2168;  harbor  at  La  Crosse, 
Wis..  2171. 

APPENDIX  A  A. 

BEPOBT  OF  MAJ.  FBBDEBIC  V.  ABBOT,  COBPS  OF  ENQINEEB& 

IVPROYEME37T8. — Mississippi  Biver,  between  St.  Paul  and  Minneapolis,  Minn., 
2173;  construction  of  reservoirs  at  head  waters  of  Mississippi  Biver,  2182;  oper- 
ating and  care  of  reservoirs  at  head  waters  of  Mississippi  Biver,  2190;  Chippewa 
River«  including  yellow  banks,  Wis.,  2195;  St.  Croix  Biver,  Wis.  and  Minn., 
2197;  Minnesota  Biver,  Minn.,  Red  Biver  of  the  North,  Minn,  and  N.  Dak., 
2200;  bar  at  mouth  of  Warroad  Biver,  Minn.,  2204;  ganging  Mississippi  Biver 
at  or  near  St.  Paul,  Minn.,  2205. 

APPENDIX  B  B. 

BEPOBT  OF  CAPT.  J.  C.  SANFOBD,  COBPS  OF  ENQINBEBS. 

Ikprovembnts. — Missouri  Biver  between  Stubbs  Ferry,  Mont.,  and  lower  limits 
of  Sioux  City,  Iowa,  2217;  snagging  Upper  Missouri  Biver,  2229;  Yellowstone 
Biver,  Mpnt  and  N.  Dak.,  2231. 

APPENDIX  C  C. 

BEPOBT  OF  LIEUT.  COL.  M.  B.  ADAMS,  COBPS  OF  ENQINEEBS. 

Ihpbovemsnts.— Obion  River.  Tenn.,223d;  Forked  Deer  Biver,  Tenn.,2285;  Cum- 
berland Biver,  Tenn.  and  Ky.,  2238. 
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APPENDIX  D  D. 

REPORT  OF  MAJ.  DAN  G.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  system,  2351:  Tennessee  River,  2252;  operating 
and  care  of  Muscle  Shoals  Canal.  Tennessee  River,  2289;  French  Broad  and 
Little  Pigeon  rivers.  Tenn.,  2800;  Clinch  River,  Tenn.  and  Va.,  2303;  Elk  River, 
Tenn.  and  Ala.,  2806. 

SuBVBT.—£lk  River,  Tenn.  and  Ala.,  2308. 

APPENDIX  E  E. 
REPORT  OF  MAJ.  WM.  H.  BIXBY,  CORPS  OF  ENGINEBRa 

Impeovkments.— Ohio  River,  2811;  operating  snag  boat  on  the  Ohio  River,  2340; 

operating  and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2347; 

movable  dams  in  Ohio  River,  2^^52. 
Surveys.— Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  final  report,  2361; 

Ohio  River  at  Cullums  Ripple,  below  Cincinnati,  Ohio,  2867. 

APPENDIX  F  F. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvements.— Monongahela  River,  W.  Va.  and  Pa.,  2373,  2375;  operating  and 
care  of  locks  and  dams  on  Monongahela  River,  W.  Va.  and  Pa.,  2376;  harbor  of 
Pittsburg,  Pa.,  2397;  locks  and  dams  at  Herr  Island,  above  head  ol  Six-mile 
Island,  and  at  Springdale,  Allegheny  River,  Pa.,  2404;  open-channel  improve^ 
ment,  Allegheny  River,  Pa.,  2410. 

Survey.— Allegheny  River,  Pa.,  2411. 

Harbor  Line.— Ohio  River  at  Allegheny  City,  Pa.,  3448. 

APPENDIX  G  G. 
REPORT  OF  OAPT.  H.  F.  HODGES.  CORPS  OF  ENGINEERS. 

Improvements.— Muskingum  River,  Ohio,  2454;  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  2457;  Little  Kanawha  River,  W.  Va.,  2474; 
operating  and  care  of  lock  aud  dam  on  Little  Kanawha  River,  W.  Va.,  2476; 
Great  Kanawha  River,  W.  Va.,  2479;  operating  and  care  of  locks  and  d^ns  on 
Great  Kanawha  River.  W.  Va.,  2485;  Elk  River,  W.  Va.,  2495;  Gauley  River, 
W.  Va.,  2496;  New  River,  Va.  and  W.  Va.,  2498;  Guyandotte  River,  W.  Va., 
2499;  Big  Sandy  River,  W.  Va.  and  Ky.,  2501:  operating  and  care  of  lock  and 
dam  in  Big  Sandy  River.  W.  Va.  and  Ky.,  2505:  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2508;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2511;  Kentucky 
River,  Ky.,  2513;  operating  and  care  of  locks  and  dams  in  Ken  tacky  River, 
Ky.,  2628. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZltTN,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  Ohio  River  at  Louisville,  Ky.,  2545;  operating  and  care 
of  Louisville  and  Portland  Canal,  Louisville,  Ky.,  251)5;  Wabash  River,  Ind.  and 
111.,  2577;  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River, 
2578;  White  River,  Ind.,  2580;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,2581; 
Green  River  above  mouth  of  Big  Barren  River, Ky.  (Lock  No. 5),  2583;  operat- 
ing and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2584;  Rough 
River,  Ky.,  2599;  operating  and  care  of  lock  and  dam  in  Rough  River,  Ky., 
2602 

APPENDIX  I  I. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2(>05;  harbor  at  Agate  Bay, 
Minn.,  2608;  harbor  at  Duluth.  Minn.,  and  Superior,  Wis..  2611:  harbor  at  Ash- 
land, Wis.,  2703;  harbor  at  Ontonagon,  Mich.,  2705;  waterway  from  Keweenaw 
Bay  to  Lake  Superior,  Mich., 2707;  harbor  at  Marquette,  Mich., 2715:  harbor  of 
refuge,  Marquette  Bay,  Mich.,  2718;  harbor  of  refuge.  Grand  Marais,  Mich.,  2719; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2722. 

Harbor  Line.— Portage  Lake  at  Houghton,  Mich.,  2723. 
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PART   IV. 

APPENDIX  J  J. 
REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERa 

Improyembnts.— Menominee  Harbor,  Mich,  and  Wis.,  2726;  Menominee  River, 
Mich,  and  Wis.,  2728;  Oconto  Harbor,  Wis.,  2781;  Pensaukee  Harbor,  Wis., 
Green  Bay  Harbor,  Wis.,  27^34;  Sturgeon  Bay  and  Lake  MicbigaN  Ship  Canal, 
Wis.,  2737;  operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2743:  harbor  of  refuLce.  Sturgeon  Bay  Canal,  Wis.,  2749;  Ahnapee  Har- 
bor, Wis.,  2751;  Kevmnnee  Harbor,  Wis,,  2754;  Two  Rivers  Harbor,  Wis.,  2766; 
Manitowoc  Harbor,  Wis.,  2759;  Sheboygan  Harbor,  Wis.,  2762;  Port  Washing- 
ton Harbor,  Wis.,  2765;  harbor  of  refuge  at  Milwaukee,  Wis.,  2767;  Milwaukee 
Harbor,  Wis.,  2770;  South  Milwaukee  Harbor,  Wis,,  2775;  Racine  Harbor,  Wis., 
2776;  Kenosha  Harbor,  Wis.,  2781;  Waukegan  Harbor,  111..  2786;  Fox  River, 
Wis.,  2789;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2794; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2812. 

Surveys. -^-Sheboygan  Harbor,  Wis.,  2812;  Racine  Harbor,* Wis.,  2815;  Kenosha 
Harbor,  Wis.,  2817. 

HARBOR  Line.— Fox  River,  at  Oshkosh,  Wis.,  2819. 

APPENDIX  K  K. 
REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2821;  Chicago  River,  111.,  2826;  removal  of 
wreck  of  schooner  JoAn  Ruber  fTom.  North  Branch,  Chicago  River,  111.,  2883, 
2866;  Calumet  Harbor,  111.,  2833;  Calumet  River,  111.  and  Ind.,  2838;  Illinois 
River.  111.,  2841;  operating  and  care  of  Lagrange  and  Kampsville  Locks.  Illi- 
nois River,  111.,  and  approaches  thereto,  2849;  Illinois  and  Mississippi  Canal, 
2853;  operating  and  care  of  Illinois  and  Mississippi  Canal  around  rapids  of  Rock 
River  at  Milan,  ill.,  2888. 

SuRVBT.— Upper  Illinois  and  Lower  Des  Plaines  rivers,  111.,  2890. 

Harbor  Line.— Calumet  Harbor,  111.,  2891. 

APPENDIX  L  L. 
REPORT  OF  CAPT.  CHESTER  HARDING,  CORPS  OP  ENGINEERS. 

■ 

Improvements.— Michigan  City  Harbor,  Ind.,  2895;  St.  Joseph  Hftrbor,  Mich., 
2901;  St.  Joseph  River,  Mich.,  2905;  South  Haven  Harbor,  Mich.,  2906;  Sauga- 
tack  Harbor,  Mich.,  2910;  Kalamazoo  River,  Mich.,  2912;  harbor  at  Holland 
(Black  Lake),  Mich.,  2913;  harbor  at  Grand  Haven,  Mich.,  2917;  Grand  River, 
Mich.,  2920;  Muskegon  Harbor,  Mich.,  2928;  White  Lake  Harbor,  Mich.,  2931; 
Pentwater  Harbor,  Mich.,  2933;  Ludington  Harbor,  Mich.,  2936;  harbor  at 
Manistee.  Mich.,  2939;  harbor  of  refuge.  Portage  Lake,  Manistee  County,  Mich., 
2942;  Frankfort  Harbor,  Mich.,  2944;  harbor  at  Charlevoix,  Mich.,  2946:  harbor 
at  Petoi^ey,  Mich.,  2949;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  2951. 

APPENDIX  M  M. 

REPORT  OF  LIEUT.  COL.   G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  BuflEalo,  2953;  St.  Marys  River  at  the  falls,  Mich.,  2960; 
St.  Marys  Falls  Canal,  Mich.,  2965;  Hay  Lake  Channc",  St.  Marys  River,  Mich., 
2979;  Cheboygan  Harbor,  Mich.,  2982;  Alpena  Harbor  (Thunder  Bay  River), 
Mich.,  2983;  Saginaw  River,  Mich.,  2085;  Sebewaing  River,  Mich.,  2987;  harbor 
of  refuge,  Sandbeach,  Lake  Huron,  Mich.,  2988;  mouth  of  Black  River,  Mich., 
2992;  Black  River  at  Port  Huron,  Mich.,  2993;  Pine  River,  Mich.,  2995;  Belle 
River,  Mich.,  2996;  St.  Clair  Flats  Canal.  Mich.,  2998;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich.,  2999;  Clinton  River,  Mich.,  3001;  Detroit  River,  Mich., 
3003;  Rouge  River,  Mich.,  3013;  turning  basin  in  Rouge  River,  Mich.,  3014; 
removing  snnken  vessels  or  craft  obstructing  or  endangering  navigation,  8015. 
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APPENDIX  N  N. 
REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  BNGINBERa 

Improvements.— Monroe  Harbor,  Mich.,  3017;  Toledo  Harbor,  Ohio,  3020;  Port 
Clinton  Harbor,  Ohio,  3034;  Saodnsky  Harbor.  Ohio,  3036;  Huron  Harbor,  Ohio, 
8051;  Vermilion  Harbor,  Ohio,  8053;  Black  River  (Lorain)  Harbor,  Ohio,  3055; 
Cleveland  Harbor,  Ohio,  3057;  Fairport  Harbor,  Ohio,  3064 ;  Ashtabula  Harbor, 
Ohio,  3068 ;  Conneaut  Harbor.  Ohio,  8071 ;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  3075. 

Survey. —Cleveland  Harbor,  Ohio,  3075. 

Harbob  Lines.— Toledo  Harbor,  Ohio,  8078;  Cleveland  Harbor,  Ohio,  8060. 

APPENDIX  O  O. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  3091;  Dunkirk  Harbor,  N.  Y.,  3096;  Buffalo 
Harbor,  N.  Y.,  3101 ;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor, 
N.  Y.,  3114 ;  Tonai^anda  Harbor  and  Niagara  River,  N.  Y.,  3115 ;  Niagara  River 
from  Tonawanda  to  Port  Day,  N.  Y. ,  3121. 

Harbor  Line.— Outer  harbor  at  Buffalo,  N.  Y.,  including  West  Seneca,  3128. 

APPENDIX  P  P. 
REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERS. 

Improvements.— Wilson  Harbor,  N.  Y.,  3129;  harbor  at  Charlotte,  N.  Y.,  8180; 
harbor  at  Pultneyville,  N.  Y.,  3132;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3133; 
harbor  at  Little  Sodus  Bay,  N.  Y..  3135:  harbor  at  Oswego,  N.  Y.,  3138;  harbor 
at  Cape  Vincent,  N.  Y.,  3145;  shoals  in  the  St.  Lawrence  River,  between  Ogdens- 
burg  and  the  foot  of  Lake  Ontario,  3147;  harbor  at  Ogdensburg,  N.  Y.,  8149. 

APPENDIX  Q  Q. 

REPORT  OP  CAPT.  JAMES  J.  MEYLER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Diego  Harbor,  Cal.,8153;  deep-water  harbor  at  San  Pedro 
Bay,  Cal.,  8156;  Wilmington  Harbor,  Cal.,  8158;  San  Luis  Obispo  Harbor,  Cal., 
8159. 

APPENDIX  R  R. 

REPORT  OP  MAJ.  W.  H.  HEUER,  CORPS  OP  ENGINEERS. 

Improvements.— Harbor  at  Alviso,  Cal. .  3161 ;  harbor  at  San  Francisco,  Cal. ,  3163 : 
Oakland  Harbor,  Cal.,  3163:  San  Joaquin  River,  Cal.,  3166;  Mokelumne  River, 
Cal.,  3168;  Sacramento  and  Feather  rivers,  Cal.,  3169;  Napa  River,  Cal.,  3183; 
Petaluma  Creek,  Cal.,  3183;  Humboldt  Harbor  and  Bay,  Cal.,  3185;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  3188. 

Survey. — San  Joaquin  River  and  Stockton  and  Mormon  channels,  Cal.,  3188. 

Harbor  Lines.— Eastern  shore  of  San  Francisco  Bay,  between  Point  San  Pablo 
and  Oakland,  Cal.,  3194. 

APPENDIX  S  S. 

REPORT  OF  CAPT.  WILLIAM  W.  HARTS,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Oreg.,  3199;  mouth  of  Coquille  River, 
Oreg.,  3200;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point.  3203; 
entrance  to  Coos  Ba.^nd  Harbor,  Oreg.,  3203;  dredging  Coos  Bay,  Oreg.,  3205; 
Coos  River,  Oreg.,  32^8;  Umpqua  River,  Oreg.,  3209;  mouth  of  Siuslaw  River, 
Oreg.,  3210;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg.,  3212;  examination  of 
Yaquina  Bay,  Oreg.,  3215;  Nestugga  River,  Oreg.,  3216;  Tillamook  Bay  and  Bar, 
Oreg.,  3217;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  3219;  Colum- 
bia River  at  Three  mile  Rapids,  and  boat  railway  from  The  Dalles  Rapids  to 
Celilo  Falls,  3221;  canal  at  the  Cascades,  Columbia  River.  Oreg.,  3222:  operating 
and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  3224; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River, 
8229;  Clearwater  River,  Idaho,  3231. 
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APPENDIX  T  T. 
REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

iKPBOVBMSirTS.— Long  Tom  River,  Oreg.,  8238;  Willamette  River  above  Port- 
land, and  Yamhill  River,  Oreg.,  3284;  Colnmbia  and  Lower  Willamette  rivers 
below  Portland,  Oreg.,  8289;  Columbia  River  below  Tongne  Point,  8245;  mouth 
of  Colnmbia  River,  Oreg.  and  Wash.,  8246;  Clatskanie  River,  Oreg.,  3247; 
LiewiB  River,  Wash.,  8248;  Cowlitz  River,  Wash.,  8249;  gauging  waters  of 
Colnmbia  River,  Oreg.  and  Wash.,  3250. 

Habbob  Lines.— Willamette  River  at  Albina,  Portland  Harbor,  Oreg.,  8251. 

APPENDIX  U  U. 
REPORT  OP  CAPT.  HARRl?  TAYLOR,  CORPS  OP  ENGINEERS. 

IM PBOVBMENTS.— Willapa  River  and  Harbor,  Wash.,  8259;  Grays  Harbor  and  bar 
entrance,  Wash.,  3261 ;  Chehalis  River,  Wash..  3266;  Puget  Sound  and  its  tribu- 
tary waters.  Wash. ,  3267;  harbor  at  Olympia,  Wash.,  3270;  waterway  connecting 
Pnget  Sound  with  lakes  Union  and  Wasnington,  3271;  Everett  Harbor,  Wash., 
3273;  Swinomish  Slough,  Wash.,  3274;  Okanogan  River,  Wash.,  8275;  Pend 
Oreille  River,  Wash.,  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the 
international  boundary  line,  3276;  Kootenai  River,  above  Jennings,  Mont.,  3277; 
Flathead  River,  Mont.,  8280. 

APPENDIX  V  V. 
REPORT  OP  LIEUT.  COMMANDER  J.  C.  FREMONT,  U.  S.  NAVY. 
Supervision  of  the  harbor  of  New  York,  N.  Y.,  3281. 

PART  V. 

APPENDIX  W  W. 
REPORT  OP  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L.  GiLLBSPiE,  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Amos  Stickney, 
lientenant-colonel,  Corps  of  Engineers,  U.S.A.;  Thos.  H.  Handbury,  major, 
Gorpsof  Engineers,  U.  S.  A.;  Megsrs.  Henry  L.  Marindin,  assistant,  United  States 
Coast  and  Geodetic  Snrvey,  B.  M.  Harrod,  Robert  S.  Taylor,  and  J.  A.  Ocker- 
Bon,  Commisaioners, 

Annual  Report  for  Fiscal  Year  ending  June  30, 1899,  3291. 

Appendix  1. — Report  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  secretary 
Mississippi  River  Commission,  npon  operations  during  the  year  ending  May  81, 
1899,  3387;  (A)  laws  affecting  the  Mississippi  River  Commission,  July  1, 1898,  to 
June  30, 1899, 8351 ;  ( B)  specifications  for  constmction  of  self-propelling  hydraulic 
dredge  lota,  for  Mississippi  River  Commission,  3353;  (C)  report  of  Assistant  En- 
gineer A.  T.  Morrow  on  snrvey  work  along  the  upper  river,  and  on  the  comparison 
of  the  resnltsof  the  low- water  survey  ot  1897-98  along  the  lower  river,  with  the 
results  of  previous  surveys,  3371:  (D)  report  of  W.  S.  Williams,  surveyor,  on  pre- 
cise-level work  from  St.  Paul  to  Aitkin,  Minn.,  3405;  (E)  instructions  for 
precise-level  work,  3469;  ( P)  report  of  Assistant  Engineer  Kivas  Tully  on  gauges, 
rednction  of  physical  data,  and  office  publications,  3474;  (G)  report  of  Assistant 
Engineer  Thomas  Middleton  on  repairs  to  plant  and  constmction  of  new  plant, 
3487;  (H)  report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations  on 
the  Mississippi  River  between  Cairo,  111.,  and  Head  of  Passes,  La.,  3490. 

Appendix  2.— Report  of  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers,  upon 
operations  in  the  first  and  second  districts,  3504;  report  of  Assistant  Engineer 
Aug.  J.  Nolty,  npon  work  done  in  first  district,  season  of  1898-99,  3513;  report 
of  Assistant  Engineer  W.  M.  Rees,  on  work  in  second  district,  during  season  of 
189S>99,  3521;  report  of  Assistant  Engineer  Charles  Le  Vasseur,  on  work  of 
removing  Nonconnah  Rock,  below  Memphis,  Tenn. ,  3529;  report  of  Assistant 
Engineer  Aug.  J.  Nolty,  on  care  of  and  repairs  to  plant,  first  and  second  dis- 
tricts, for  the  year  endmg  April  30,  1899,  3531. 

Appendix  8.— Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  on  operations 
in  the  third  district.  3537;  report  of  Assistant  Engineer  Arthur  Hider,  on  sur- 
veys, construction  work,  repairs  to  plant  and  care  of  same,  3544;  report  of  Assist- 


XXII  CONTENTS. 

ant  Engineer  H.  St.  L.  Coppto,  upon  operations  on  Lower  Yazoo  levee  district, 
3554;  report  of  AjBsistant  Engineer  E.  C.  Tollinger,  on  operations  in  the  Upper 
Tensas  leyee  district,  3567. 
Appendix  4. — Report  of  Maj.  G.  McC.  Derby,  Corps  of  Engineers,  on  operations 
in  the  fourth  district,  3589;  (A)  value  of  plant,  (B)  commercial  statistics.  New 
Orleans,  La.,  3620;  (C)  list  of  civilian  engineers,  (D)  report  of  Assistant  Engi- 
neer H.  S.  Dooglas, upon  improving  harbors  at  Natchez,  Miss., and  Vidalia.  La., 
3621;  (E)  report  of  Assistant  Engineer  H.  S.  Douglas  upon  improving  harbor  at 
New  Orleans,  La., 3625;  (F)  report  of  Assistant  Engineer  H.  S.  Douglas  on  oper- 
ations at  the  Government  depot  at  New  Orleans,  La.,  3034;  (G)  report  of  Aasist- 
ant  Engineer  A.  F.  Woolley,  jr.,  on  Atchafalaya  and  Red  rivers,  La.,  363.5;  (H) 
report  of  Assistant  Engineer  W.  J.  Hardee  on  levee  work  in  Lower  Tensas, 
Atchafalaya,  Lafourche,  Barataria,  Pontchartrain,  and  Lake  Borgne  levee  dis- 
tricts, 3G3U;  (I)  abstracts  of  proposals  for  levee  work  in  fourth  district,  8649; 
(J)  list  of  contracts  in  force,  loorth  district,  3653. 

PART   VI. 

APPENDIX  X  X. 
REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Amos  Stickney,  lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  Thos. 

H.  Handbury,  major.  Corps  of  Engineers,  U.  S.  A.;  W.  L.  Marshall,  major.  Corps 

of  Engineers,  U.  S.  A.;  Messrs.  Q.  0.  Broadhead  and  C.  L.  Chaffee,  Camniia- 

sioners. 
Annual  Report  for  Fiscal  Tear  ending  June  30, 1899,  8655. 
Appendix  A. — Annual  report  on  surveys,  by  Assistant  Engineer  A.  H.  Blaisdell, 

3675. 
Appendix  B.— Annual  report  on  gauges  and  physical  data,  by  Assistant  Engineer 

A.  H.  Blaisdell,  3675. 
Appendix  C— Annual  reports  on  commercial  statistics,  by  Assistant  Eng^eer 

A.  H.  Blaisdell,  3676. 

Appendix  D. — Annual  report  on  local  works  above  Kansas  City,  by  Division  ESn- 

gineer  Samuel  H.  Yonge,  3688. 
Appendix  E.— Annual  report  on  Omaha  division,  by  Division  Engineer  S.  Waters 

Fox,  3701. 
Appendix  F.— Annual  report  on  Gasconade  division,  by  Division  Engineer  S, 

Waters  Fox,  8705. 
Appendix  G.— Annual  report  on  local  works  below  Kansas  City,  by  Division 

Engineer  S.  Waters  Fox,  3716. 
Appendix  H.— Annual  report  on  the  Osage  River,  by  Assistant  Engineer  F.  B. 

Maltby,  3744. 
Appendix  I.— Annual  report  on  the  Gasconade  River,  by  Assistant  Engineer  F. 

B.  Maltby,  8745. 

APPENDIX  Y  Y. 
REPORT  OF  THE  CALIFORNIA  DfiBRIS  COMMISSION. 

S.  M.  Mansfield,  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  W.  H.  Heuer. 

major,  Corps  of  Engineers,  U.  S.  A.;  Herbert  Deakyne,  first  lieutenant.  Corps 

of  Engineers,  U.  S.  A.,  Commisftioners. 
Annual  Report  for  Fiscal  Year  ending  June  30,  I8i;9,  8747. 
Appendix  A.— Synopsis  of  applications  for  authority  to  mine,  with  action  taken 

thereon,  8750. 

APPENDIX  Z  Z. 

Establishment  of  harbor  lines  in  Honolulu  Harbor,  Hawaiian  Islands,  8769. 

MISCELLANEOUS. 

APPENDIX  AAA. 
REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Repair  of  Aqueduct  Bridge.  Potomac  Riyer,  Washington,  D.  C,  3777;  memorial 
bridge  across  Potomac  River,  Washington,  D.  C. ,  8779. 


CONTENTS.  XXm 

APPENDIX  B  B  B. 

REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  BNGINEEaEta 

JliAiNTENANCB  and  repair  of  Washington  Aqnednct,  8781;  increasing  the  water 
snpply  of  Washington,  D.  C,  37d7;  investigating  the  water  supply  d  Washing- 
ton, D.  C,  8808. 

APPENDIX  C  C  C. 

REPORT  OF  COL.  THEO.  A,  BINGHAM,  U.  S.  ARMY. 

iMFROYEKBNT  and  care  of  public  buildings  and  grounds  in  the  District  of  Colom- 
bia, 8811;  Washington  Monument,  3817;  Depai'tmental  telegraph  and  telephone 
lines,  8838,  3842;  extensions  of  buildings  beyond  the  building  lines  in  the  city  of 
Washington,  unlawful  occupation  of  Government  reservations,  3840;  statues, 
3841;  monument  and  wharf  at  Wakefield,  Va.,  3842;  United  States  wharf  prop- 
erty at  Washington,  D.  C,  3848. 

APPENDIX  D  D  D. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES. 

Report  of  Lient.  CoL  G.  J.  Lydecker,  Corps  of  Engineers,  3851;  report  of  Capt. 
Graham  D.  Fitch,  Corps  of  Engineers,  annual  water  leyels,  3859. 

APPENDIX  E  E  E. 
REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS. 

Improvement  of  the  Yellowstone  National  Park,  including  the  construction,  repair, 
and  maintenance  of  roads  and  bridges,  3863. 

APPENDIX  F  F  F. 

EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 

Bbfort  of  Lieut.  Col.  Chas.  L.  Potter,  chief  engineer,  U.  S.  Volunteers,  captain. 
Corps  of  Engineers,  on  operations  in  the  Department  of  the  Pacific  and  Eighth 
Army  Corps,  3871;  report  of  Lieut.  W.  G.  Haan,  Third  Artillery,  on  operations 
of  Company  A,  Battalion  of  Engineers,  38^5;  report  of  Lieut.  W.  P.  Wooten, 
Corps  of  Engineers,  commanding  detachment  of  engineers,  3876;  report  of 
Capt.  F.  R.  Shunk,  Corps  of  Engineers,  on  operations  of  Company  A,  Battalion 
of  Engineers,  3878;  report  oii  Capt.  Henry  P.  McCain,  Fourteenth  Infantry,  on 
operations  in  the  Department  of  the  Columbia,  oiSTl);  report  of  Jno.  B.  Bennet, 
Seyenth  Infantry,  on  operations  in  the  Department  of  the  Colorado,  3880. 

APPENDIX  G  G  G. 

REPORT  OP  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

CoNSTBUCTiON  of  military  road  from  Fort  Washakie  to  mouth  of  Buffalo  Fork  of 
Snake  Riyer,  Wyoming,  3881. 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFTY-FIFTH  CON- 
GRESS, THIRD  SESSION,  1898-99 3903 


APPENDIX    W  W. 


ANNUAL  REPORT  OF  THE  MlFiRlSSlPPI  RIVER  COMMISSION  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1899. 

ABMY  BUILDINa, 

JVctr  York  City,  July  1, 1899. 

Sib:  The  Mississippi  River  Commission  has  the  honor  to  submit  this 
its  aunaal  report  for  the  fiscal  year  ending  June  30, 1899. 

APPBOPBIATIONS  AND  ALLOTMENTS. 

The  sundry  civil  act  of  July  1, 1898,  appropriated  $1,983,333,  from 
which  the  following  allotments  were  made: 

MiasisBippi  River  CommiBsion $40,000 

Snrveys,  gauges,  and  observations 115,000 

Dredges  and  dredging 358,400 

Experimental  low-water  dikes 25, 000 

Plam  Point  Keaoh,  repair  and  preservation  of  works 40, 000 

Plum  Point  Reach,  care  and  repair  of  plant 15, 000 

Delta  Point,  La.,  repair  and  preservation  of  works 40, 000 

Delta  Point,  La.,  care  and  repair  of  plant 20,000 

Fourth  District,  care  and  repair  of  plant 5, 556 

Lake  Providence  Reach,  part  of  $10,000  allotment  for  revetment 4, 377 

Levees 1,075,000 

The  specific  appropriations  in  the  act  were  as  follows: 

New  Madrid,  Mo.,  extension  of  revetment 60,000 

Carnthersville,  Mo.,  bank  protection 20,000 

Memphis,  Tenn.,  extension  of  revetment 35,000 

Memphis,  Tenn.,  repair  and  preservation  of  revetment 10, 000 

Helena,  Ark.,  extension  of  revetment 30,000 

Greenville,  Miss.,  rectification  of  banks 100,000 

Total 1,983,333 

The  appropriation  in  the  sandry  civil  act  of  March  3, 1890,  amounted 
to  $2,583,333,  which  was  allotted  as  follows: 

Mississippi  River  Commission $35,000 

Surveys,  ganffes,  and  observations 70,000 

Dred^ree  and  dredging 358, 400 

Exptirimental  low-water  dikes 50,000 

Plnm  Point  Reach,  repair  and  preservation  of  works 60, 000 

Hopefield  Bend,  repair  and  preservation  of  works 60, 000 

Plant,  repairs  and  renewals,  first  and  second  districts 25, 000 

Snrveys,  first  and  second  districts 5,000 

Ashbrook  Neck,  repair  and  preservation  of  works 20, 000 

Lake  Providence  Reach,  extension  and  repair  of  bank  revetment 60, 000 

Plant,  repairs  and  renewals,  t&ird  district 60,000 

Surveys,  third  district 5,000 

Kemp  Bend  Bank  Revetment 180,000 

Plant,  repairs  and  renewals,  foorth  district 64,444 

Snrveys,  fourth  district 5,000 

Levees 1,250,000 

Hickman,  Ky.,  repairs  to  revetment 6, 000 

Greenville  Harbor,  Mississippi,  repairs  to  revetment 26, 000 

Bondnrant,  La.,  bank  protection 10,000 
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The  sundry  civil  act  also  specifically  provided  for  the  expenditure 
of  the  sums  named  at  the  following  points: 

New  Madrid,  Mo.,  extenRion  of  revetment $40,000 

Caratheraville,  Mo.,  rectifyiDg  the  banks 35,000 

Helena,  Ark.,  improvinff  harbor  and  rectifying  banks 30, 000 

Greenville,  Miss.,  recti^'ing  banks 50,000 

In  hands  of  President,  reserved  for  allotment 78,489 

Total 2,583,333 

The  river  aud  harbor  act  of  March  3, 1809,  provided  for  the  expendi- 
ture of  the  following  amounts  und^  the  direction  of  the  Mississippi 
Kiver  Commission: 

Harbor  of  Natchez  and  Vidalia,  Miss,  and  La.... $50,000 

Harbor  of  New  Orleans,  La 110.000 

Rectification  of  Red  and  Atchafalaya  rivers,  Loaisiana 25)  000 

Total 186^000 

MISSISSIPPI  RIVER  COMMISSION. 

At  the  first  meeting  of  the  commission,  held  in  Washington,  D.  0., 
August  19, 1879,  it  was  resolved  ^^that  the  permanent  headquarters  of 
the  commission  be  at  St.  Louis,  Mo."  This  resolution  is  still  in  force, 
and  at  the  present  time  the  office  is  located  in  the  Fullerton  Building 
and  is  in  charge  of  the  secretary  of  the  commission,  Capt.  Mason  M. 
Patrick,  Corps  of  Engineers,  U.  S.  A. 

There  have  been  five  sessions  of  the  commission  during  the  year.  Two 
of  these  have  been  held  on  board  the  steamer  MisHtsaippi  en  route  from 
St.  Louis  to  Kew  Orlejins  for  the  purpose  of  inspecting  the  river  and 
the  improvement  works.  The  sessions  were  held  on  the  following  dates : 
Seventy-third  session,  June  16-18, 1898,  at  Army  Building,  New  York 
City;  seventy  fourth  session,  December  3-11, 1898,  on  steamer  MisHis- 
sippij  St.  Louis,  Mo.,  to  New  Orleans,  La.;  seventy-fifth  session,  March 
7-9,  1899,  at  Army  Building,  New  York  City;  seventy  sixth  session, 
April  26  to  May  2,  1899,  on  steamer  Mississippi,  St.  Louis,  Mo.,  to  New 
Orleans,  La.;  seventy-seventh  session,  June  19-21, 1899,  at  Army  Build- 
ing, New  York  City. 

The  committee  on  dredging  have  held  one  meeting  in  St.  Louis,  and 
visited  the  dredges  operating  under  the  direction  of  Ms^or  Handbury, 
near  Crystal  City,  Mo. 

Since  the  last  annual  report,  changes  have  been  made  in  the  person- 
nel of  the  commission  due  to  the  death  of  Henry  Flad,  which  occurred 
on  June  20, 1898.  On  August  12,  1898,  J.  A.  Ockerson  was  appointed 
to  fiU  the  vacancy. 

Removal  of  sand  bar  in  front  of  the  city  of  Memphis^  Tenn. — The  river 
and  harbor  act  of  March  3, 1899,  provided  that  ''the  Mississippi  River 
Commission  is  directed  to  examine  the  harbor  at  Memphis,  Tenn.,  and 
report  what  improvement,  if  any,  should  be  made  to  remove  the  bar  in 
front  of  the  city  of  Memphis,  together  with  the  cost  thereof." 

To  comply  with  this  provision  of  the  law,  the  com  mission  has  made 
a  special  examination  of  the  harbor  of  Memphis  and  given  the  subject 
of  its  maintenance  and  improvement  careful  consideration.  During  a 
recent  tour  of  inspection  of  the  river  a  number  of  the  citizens  of  Mem- 
phis appeared  before  the  commission  and  expressed  a  desire  for  the 
removal  of  the  accretions  that  have  recently  been  deposited  below  the 
mouth  of  Wolf  Biver  and  in  front  of  the  upper  portion  of  their  steam- 
boat landing. 
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In  order  that  the  oonclasions  of  the  oommission  and  its  recommen- 
dations in  this  matter  may  be  clearly  understood,  a  brief  statement  of 
the  conditions  that  have  prevailed  here  during  recent  years  would  seem 
to  be  necessary.  This  locality,  like  all  others  along  the  river,  has  been 
subject  to  periodic  changes. 

It  is  of  record  that  the  left  bank  of  the  river  at  one  time  prior  to  1867 
was  close  into  the  bluff  near  the  foot  of  Jackson  street,  in  the  city  of 
Memphis,  and  that  the  mouth  of  Wolf  River  was  in  this  vicinity.  In 
1867,  we  find  that  accretions  had  taken  place,  probably  owing  to  some 
change  in  the  river  above,  until  the  bank  of  the  river  was  fully  1,000 
feet  fartber  toward  the  Arkansas  shore.  This  land  was  known  as  the 
United  States  Navy- Yard.  It  remained  in  practically  the  same  condi- 
tion until  about  1873,  when  it  began  gradually  to  fall  into  the  river.  In 
1876  it  had  receded  350  feet,  and  was  caving  in  at  the  rate  of  100  feet 
per  year. 

Under  authority  from  Congress,  a  project  was  proposed  for  revetting 
the  river  bank  in  this  locality  for  a  distance  of  7,600  feet.  Two  thou- 
sand of  this  was  above  the  mouth  of  Wolf  River  and  5,600  feet  below. 
The  work  was  commenced  under  an  appropriation  of  $46,000  made  by 
the  river  and  habor  act  approved  June  18, 1878.  Additional  appropri- 
ations and  allotments  were  made  for  this  work,  and  it  was  completed 
under  the  project  from  Wolf  River  down  as  far  as  the  foot  of  Jefferson 
street  in  February,  1883,  the  aggregate  amount  expended  being  about 
$148,000.  During  the  high  water  of  1884  much  of  this  revetment  was 
undermined,  and  the  whole  of  the  upper  portion  of  the  city  front  placed 
at  the  mercy  of  the  eroding  action  of  the  water.  Since  that  year  a 
new  project  for  the  protection  of  the  city  front  has  been  carried  out. 
The  whole  distance  from  the  mouth  of  Wolf  River  down  to  the  Kansas 
City  and  Memphis  Railroad  Bridge,  about  13,400  feet,  is  now  prot-ected. 
Of  this  10,300  feet  has  been  revetted  by  the  United  States,  2,200  is  pro- 
tected by  a  system  of  low  spur  dikes  x>ut  in  at  the  expense  of  the 
citizens  of  Memphis,  and  1,000  feet  immediately  above  the  bridge  was 
revetted  by  the  railroad  company  to  protect  the  east  pier. 

The  total  cost  of  this  work  to  the  United  States  has  been  approxi- 
mately $450,000. 

Soon  after  the  revetment  was  put  in  place  which  protected  the  upper 
part  of  the  city  front,  extensive  deposits  began  to  take  place  in  the 
vicinity  of  Wolf  River,  and  below  as  far  as  Jefferson  street  In  this 
locality  where  there  were  depths  of  100  feet  and  more  in  1884,  sand  and 
sediment  have  been  deposited  until  now  the  top  of  the  bar  is  18  and  20 
feet  above  the  surface  of  the  river  at  low  water.  The  left  bank  of  the 
river  at  low  and  medium  stages  is  fully  2,000  feet  nearer  the  Arkansas 
shore  than  it  was  at  that  date,  and  in  about  the  same  position  that  the 
bar  line  on  that  side  was  at  that  time.  The  accretions  below  the  mouth 
of  Wolf  River  will  amount  to  fully  10  acres,  and  those  above  very  much 
more.  These  are  covered  with  a  vigorous  growth  of  willows,  and  with 
each  overflow  at  high  water  the  resulting  deposits  bring  their  surface 
nearer  the  high- water  limit. 

The  changes  that  have  been  noted  have  their  origin,  of  course,  at  a 
point  higher  up  the  river.  There  is  transmitted  herewith  a  map  on 
which  are  plotted  the  bar  and  bank  lines  of  the  river  between  the 
upper  end  of  Hopefield  Bend  and  the  Kansas  City  and  Memphis  Rail- 
way Bridge  as  they  existed  at  various  periods  between  January,  1876, 
and  December,  1898.  A  study  of  this  is  very  interesting  as  showing 
the  intimate  connection  between  the  situation  at  Wolf  River  and  the 
conditions  existing  in  the  Hopefleld  Bend.    The  Oeutennial  cut  off 
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which  took  place  in  1876,  aboat  26  miles  above  Memphis,  was  andoabt- 
edly  instramental  in  intensifying  the  gradaal  change  that  was  taking 
place  in  Hopefleld  Bend.  The  increas^  carrent  induced  by  this  cansed 
a  mnch  more  rapid  erosion  of  the  bank  in  this  locality.  As  the  upper 
part  of  the  bend  was  thrown  in,  the  current  on  leaving  it  at  the  lower 
part  was  deflected  strongly  against  the  Tennessee  bank  in  the  vicinity 
of  Wolf  Biver,  causing  the  erosion  there  which  necessitated  the  bank 
protection  above  described.  As  the  caving  in  Hopefield  Bend  pro- 
gressed downward,  the  point  of  maximum  impact  and  strain  upon  the 
revetment  work  in  front  of  Memphis  moved  down  also,  until  by  the 
washing  away  of  Hopefield  Point  the  cross  section  of  the  river  in  the 
vicinity  of  Wolf  River  was  very  much  enlarged,  and  the  main  current 
passed  down  more  nearly  parallel  to  the  Memphis  front.  Under  these 
conditions  the  large  deposits  took  place  in  the  bend  at  Wolf  Biver  and 
along  the  upper  i>ort)on  of  the  city  front. 

The  revetmentof  Hopefield  Bend  was  commenced  in  December  of  1882, 
and  finished  in  1889.  During  the  four  succeeding  years  it  was  exten- 
sively repaired  in  the  lower  10,000  feet.  The  total  length  of  bank  pro- 
tected is  about  16,000  feet.  Had  the  erosion  of  Hopefield  Point  not 
been  checked  the  whole  of  the  city  front  of  Memphis  would  have  be^i 
masked  by  accretions. 

The  project  for  this  revetment  contemplated  commencing  at  the  upper 
end  near  Mound  City  and  working  gradually  down,  holding  the  bank  in 
about  the  position  marked  on  the  map  ^^Bank  line,  1881:."  This  would 
have  resulted  in  the  ideal  harbor  for  the  city  of  Memphis.  Unforta- 
nately,  however,  the  project  was  met  at  various  stages  of  its  execution 
with  the  fact  that  sufficient  funds  were  not  available  for  properly  car- 
rying on  the  work.  As  a  result  of  this,  before  the  whole  bank  could  be 
protected,  it  had  been  eroded  back  nearly  3,000  feet  from  the  projected 
Une,  the  original  site  of  the  town  of  Hopefield  had  tumbled  into  the 
river,  and  great  damage  was  done  to  the  railroad  interests  and  property 
in  that  locality.  Large  deposits  had  also  been  made  in  the  vicinity  of 
Wolf  Biver. 

The  expense  of  this  revetment  to  the  Government  has  been  in  the 
neighborhood  of  $1,100,000,  making  the  total  cost  to  the  Oovemment 
for  improving  Memphis  Beach  approximately  $1,560,000. 

Since  1892,  the  date  on  which  we  may  say  that  Hopefield  Bend  was 
made  to  assume  something  like  stable  conditions,  there  has  been  no 
change  of  any  consequence  in  the  bank  line  in  the  vicinity  of  Wolf  Biver, 
and  the  upper  part  of  the  Memphis  front,  excepting  that  the  deposits 
are  gradually  becoming  higher.  These  are  not  now  overflowed  until  a 
20-foot  stage  of  water  is  reached,  nor  do  they  seem  to  be  extending 
downstream.  The  maximum  high-water  gauge  reading  at  Memphis  is 
37.66  feet. 

We  may  therefore  safely  assume  the  regimen  of  the  river  to  be  prac- 
tically fixed  at  this  point  so  long  as  Hopefield  Bend  can  be  held  in  its 
present  shape.  It  must  be  expected  that  occasional  breaks  will  continue 
to  take  place  in  this  revetment.  These  must  be  at  once  repaired  and 
the  whole  bank  line  held  practically  in  its  present  position.  It  is  also 
apparent  that  tio  work  should  be  placed  in  the  river  that  will  in  any 
way  change  its  regimen  in  this  vicinity.  An  attempt  to  rehabilitate 
former  conditions  would  nndoubtedly  result  in  a  necessity  for  large 
expenditures  of  money  which  present  circumstances  do  not  seem  to 
warrant. 

The  accreted  land,  even  in  its  present  elevation,  is  available  for 
wharfage  purposes  when  supplemented  with  proper  strnctures,  and 
must  be  of  value  to  its  present  owners  and  to  the  city  of  Memphis. 
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The  evident  solution  of  the  diffloolty  is  to  encourage  the  building  up  of 
the  land  in  this  locality^  to  occupy  it  with  piled  structures  and  to  give 
the  present  bank  from  the  mouth  of  Wolf  Eiver  down  a  permanent 
character  by  protecting  about  3,000  feet  of  it  with  a  good,  substantial 
revetment.  It  is  estimated  that  this  will  cost  about  (I50,()00«  Should 
the  exigencies  of  commerce  or  the  conditions  of  the  river  require  it,  this 
revetment  might  in  time  be  carried  above  the  mouth  of  Wolf  Biver. 

It  has  been  suggested  that  the  bank  lines  of  1884  might  be  restored 
by  placing  works  in  Hopefield  Bend  that  would  cause  deposits  there 
and  throw  the  main  current  strongly  against  the  Tennessee  shore  above 
the  objectionable  accretions  and  wash  them  away;  or,  that  the  river 
might  be  taken  in  hand  at  the  foot  of  the  next  bend  above  and  thrown 
into  the  bed  of  the  Loosa  Hatchie,  thence  down  to  the  Wolf  Biver,  and 
by  that  down  to  its  present  channel  past  Memphis. 

It  is  very  doubtful  if  either  of  these  plans  could  be  successfully  car- 
ried out.  In  both  cases  the  first  cost  and  the  expense  of  maintenance 
would  be  excessive  and  fsur  out  of  proportion  to  any  advantages  tbat 
would  be  gained.  In  view  of  the  above  facts,  it  is  the  sense  of  the  Com- 
mission that  '<  No  improvement  should  be  made  to  remove  the  bar  in 
front  of  the  city  of  Memphis.'* 

Quarantine  restrictions. — The  rigid  enforcement  of  quarantine  regula- 
tions owing  to  the  prevalence  of  yellow  fever  caused  serious  delay  and 
inconvenience  in  the  prosecution  of  all  work  of  the  Commission  lying 
below  Cairo.  In  the  lower  districts  it  practically  caused  a  suspension 
of  work  during  the  season  most  favorable  for  effective  operations,  and 
as  a  consequence  of  the  interruptions  and  delays  the  cost  of  the  work 
was  much  higher  than  usual. 

SUBVBYS,  GAUGES  AND  0B8EBVATI0NS. 

This  work,  together  with  dredges  and  dredging,  is  in  charge  of  the 
secretary  of  the  Commission,  with  headquarters  at  Fnllerton  Building, 
St.  Louis,  Mo.  The  position  was  filled  by  Capt.  H.  E.  Waterman,  Corps 
of  Engineers,  United  States  Army,  up  to  the  time  of  his  death,  which 
occurred  on  October  26,  1898.  Capt.  Mason  M.  Patrick,  Corps  of 
Engineers,  United  States  Army,  was  assigned  to  this  duty  on  October 
29, 1898,  and  has  continued  in  charge  since  that  date. 

Field  work. — ^During  the  summer  of  1898  the  secondary  triangulation 
and  precise  levels  were  extended  northward  from  St.  Paul,  Minn.,  to 
Aitkin,  Minn.,  a  distance  by  river  of  about  210  miles.  The  field  work 
began  on  June  1  and  ended  on  November  15, 1898.  The  mean  closure 
of  101  triangles  measured  during  the  season  was  1.14  seconds.  Of 
these  triangles  48  had  an  average  closure  of  1.17  seconds  large  and  53 
triangles  closed  1.11  seconds  small.  The  line  of  precise  levels  was  car- 
ried up  the  left  bank  of  theriver,  with  theexception  of  a  short  stretch  from 
Brainerd  northward.  Standard  tile  and  pipe  bench  marks  were  estab- 
lished at  intervals  of  about  3  miles.  The  bench  marks  and  correspond- 
ing marks  on  the  right  bank  were  located  trigonometrically. 

These  marks,  in  connection  with  the  main  points  in  the  triangulation 
system,  form  the  base  for  the  topographical  and  hydrographical  sur- 
veys and  are  valuable  as  accurate  initial  points  for  all  future  surveys. 
They  make  it  practicable  to  determine  with*  accuracy  the  changes  in 
location  or  elevation  of  the  bed  of  the  stream  that  may  occur  in  the 
future.    For  details  of  this  work  see  Appendixes  1  A  and  1  B. 

The  topography  and  hydrography  of  this  portion  of  the  river  was 
begun  on  May  8, 1899,  and  is  now  in  progress  from  St.  Paul,  Minn., 
northward. 
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Mapping^  etc — ^The  office  reductioD  and  platting  of  field  notes  of  sor- 
yeys  have  been  continaed.  Daring  the  year  ten  charts  (161  to  170, 
jnclnsive),  scale  1:20,000,  covering  68  miles  of  the  river  from  near 
Dabuqae,  Iowa,  to  Genoa,  Wis.,  have  been  completed.  Progress  has 
been  made  on  live  other  charts  extending  np  to  near  Winona,  Minn. 

Charts  158  to  162,  inclnsive,  have  been  published.  This  completes 
the  published  series  to  a  point  632  miles  above  Cairo.  Charts  163  to 
170  are  now  in  the  hands  of  the  printer. 

Sheets  125  and  126,  inch-mile,  have  been  completed,  and  progress 
has  been  made  on  sheets  127  and  128,  extending  about  720  miles  above 
Cairo.  Sheets  123  and  124  have  been  published,  and  sheets  125  and 
126  are  in  the  publishers'  hands. 

Sheets  3  and  4  of  the  Upper  Alluvial  Valley  map  have  been  com- 
pleted and  are  now  in  the  hands  of  the  publishers. 

The  Lower  Alluvial  Valley  map  has  been  revised  and  a  new  edition 
has  been  published. 

Gauges. — ^The  permanent  gauges  of  the  commission  have  been  main- 
tained during  the  year.  There  are  fourteen  gauges  on  the  Mississippi 
Biver,  one.  on  the  St.  Francis  Eiver,  one  on  the  White  Eiver,  one  at  the 
head  of  the  Atchafalaya  Kiver,  aud  a  self-recording  tide  gauge  at 
Biloxi,  Miss. 

The  high- water  gauges,  182  in  number,  were  also  maintained.  These 
are  placed  along  the  river  at  intervals  of  about  5  miles,  from  Cairo,  IlL, 
to  the  forts  below  New  Orleans. 

Stage, — The  stage  of  river  during  the  year  has  been  marked  by  fre- 
quent oscillations,  even  throughout  the  low-water  months.    On  August 

19. 1898,  the  river  reached  a  stage  of  27.3  feet  at  Cairo,  the  crest  reach- 
ing Helena,  Ark.,  on  August  22,  with  a  gauge  reading  of  26.7  feet. 
The  lowest  stage  was  reached  in  October,  at  a  reading  of  7.7  feet  on 
the  Cairo  gauge,  and  4.6  feet  on  the  Memphis  gauge. 

The  stage  of  river  was  favorable  to  navigation  throughout  the  low- 
water  season,  which  covered  the  period  from  September  1  to  the  latter 
part  of  December,  when  a  rapid  rise  set  in.  During  the  greater  part 
of  the  month  of  November  the  water  stood  above  the  15foot  stage  at 
Cairo. 

The  first  flood  wave  reached  a  stage  of  38.3  feet  at  Cairo  on  January 

19. 1899.  This  wave  reached  a  stage  of  38.6  feet  at  Helena  and  40.6 
feet  at  Arkansas  City. 

The  next  wave  reached  a  maximum  of  46.2  feet  on  the  Cairo  gauge 
on  April  2.  It  remained  nearly  stationary  at  Cairo  from  March  17  to 
April  9,  being  above  danger  line  for  a  period  of  thirty-eight  days.  The 
crest  of  the  wave  reached  Helena  with  a  maximum  of  46.7  feet,  48.6 
feet  at  Arkansas  City,  and  47.3  feet  at  Vicksburg.  Both  flood  waves 
passed  off  without  any  serious  results. 

Mean  Gulf  level — A  self  registering  tide  gauge  has  been  in  continu- 
ous operation  at  Biloxi,  Miss.,  for  a  period  of  forty-five  months.  The 
record  is  an  exceptionally  good  one,  and  a  final  value  for  mean  Gulf 
level  at  Biloxi,  Miss.,  can  now  be  given.  This  value,  deduced  from 
the  monthly  means  of  1882, 1884, 1896, 1897,  and  1898,  reads  6.083  feet 
on  the  staff  gauge  at  Biloxi.  It  is  0.318  foot  lower  than  the  privisional 
value  heretofore  used.  For  further  information  on  this  subject,  see 
Appendix  1. 

Discharge  measurements. — As  the  stage  of  river  during  the  year  did 
not  reach  very  near  the  limits  of  either  high  or  low  water,  no  discharge 
measurements  were  made  in  the  main  stream.  A  discharge  measure- 
ment was  made  of  the  St.  Francis  Kiver  at  a  stage  about  8  feet  above 
low  water. 
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Special  surveys. — ^In  order  to  ascertain  what  cbaDges  occnr  in  the 
bed  of  the  stieain,  surveys  were  begun  in  October,  1894,  at  the  mouth 
of  the  Arkansas  Biver  and  covered  the  river  to  Vicksburg.  During 
the  winter  of  1895-96  these  surveys  were  extended  from  Vicksburg  to 
Donaldson ville.  In  the  winter  of  1897-98  the  reach  from  Scot  Bluffs, 
a  short  distance  above  Baton  Rouge,  to  Donaldson  ville,  was  resurveyed, 
and  the  work  extended  to  Garrollton. 

A  full  discussion  of  the  results  will  be  found  in  the  reports  of  the 
Commission  for  1896,  page  3577;  1897,  page  3672;  1898,  page  3241,  and 
in  Appendix  1  of  this  report. 

This  investigation  covers  the  river  from  near  the  mouth  of  the 
Arkansas  Eiver  to  Garrollton,  La.,  a  distance  of  558  miles.  From  the 
mouth  of  the  Arkansas  Biver  to  Donaldsonville,  La.,  a  distance  of  486 
miles,  1,772  complete  cross  sections  of  the  river  have  been  compared 
with  similar  cross  sections  made  by  the  general  survey  of  the  river 
in  1882-83,  after  a  lapse  of  from  eleven  to  fifteen  years.  These  sec- 
tions average  about  one-fourth  of  a  mile  apart,  and  about  150,000 
elevations  of  the  river  bed  have  been  determined. 

When  the  general  survey  of  the  river  was  made  permanent  bench 
marks  were  established  at  short  intervals.  The  elevations  and  posi- 
tions of  these  marks  were  carefully  determined,  and  they  formed  the 
base  of  the  survey  from  which  the  elevations  of  the  water  surface  were 
determined. 

Having  the  elevation  of  the  water  surface  at  each  section  and  the 
depth  of  water  it  is  very  easy  to  deduce  the  elevations  of  the  bed  of 
the  stream. 

The  same  marks  have  been  used  in  the  special  survey  to  deduce  the 
elevations  of  the  bed  of  the  river,  and  the  results  have  been  carefully 
compared  with  those  of  the  earlier  surveys. 

It  is  a  well  established  fact  that  the  elevation  and  capacity  of  the 
bed  of  the  stream  is  constantly  changing,  and  that  these  changes  are 
closely  related  to  changes  in  stage.  There  are  also  changes  due  to 
local  causes.  It  is  evident,  therefore,  that  the  resultant  effect  of  these 
changes  on  the  general  condition  of  the  bed  can  only  be  determined  by 
studying  the  changes  in  a  long  stretch  of  river  through  a  considerable 
period  of  time. 

Even  then  the  problem  is  a  very  complicated  one,  owing  to  the  im- 
practicability of  making  the  surveys  under  the  same  conditions  of 
stage.  The  best  results  would  require  that  the  stages  of  the  surveys 
to  be  compared  be  the  same;  that  they  should  be  made  at  the  same 
interval  of  time  after  a  flood  of  the  same  duration  and  height. 

While  these  desirable  conditions  are  impracticable  of  attainment,  it 
is  believed  that  the  general  tendency  is  well  expressed  in  the  extensive 
investigation  that  has  been  made  and  which  is  discussed  in  detail  in 
the  reports  above  referred  to. 

The  results  may  be  briefly  stated  in  the  following  terms: 

From  the  mouth  of  the  Arkansas  Eiver  to  Vicksburg,  a  distance  of 
200  miles,  the  area  or  size  of  channel  was  found  to  have  increased  an 
average  of  3.2  per  cent.  The  bed  of  the  river  on  the  crossings  or  bars 
was  found  to  be  lower,  and  in  the  pools  it  averaged  higher,  than  when 
the  first  survey  was  made;  the  mean  depth  was  found  to  have  increased 
for  119.6  miles,  and  decreased  for  a  distance  of  80.4  miles,  and  the  max- 
imum or  thalweg  depth  increased  for  86.4  miles  and  decreased  for  a  dis- 
tance of  113.6  miles.  On  the  whole  the  channel  capacity  was  found  to 
be  larger,  this  increase  being  largely  due  to  cutting  down  the  bars  and 
increase  in  width. 
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From  Yicksbnrg  to  Scot  Blufis,  a  distance  of  214  miles,  the  first  sur- 
vey was  made  during  the  fall  and  winter  following  the  great  flood  of 
1882.  The  special  survey  was  made  in  the  fall  and  early  winter  of 
1895-96,  during  an  unusually  low  stage  of  river  and  after  two  consecu- 
tive seasons  ot  low-stage  conditions.  The  results  derived  from  a  com- 
parison of  these  two  surveys,  made  under  such  widely  different  condi- 
tions, are  as  follows:  The  channel  shows  increased  capacity,  due  mainly 
to  changes  above  the  medium-stage  line;  the  last  survey  shows  the 
mean  depth  to  be  greater  for  a  distance  of  72.2  miles,  while  for  a  dis- 
tance of  142.8  miles  the  mean  depth  is  less  than  it  was  when  the  first 
survey  was  made;  the  maximum  or  thalweg  depth  shows  an  increase 
for  a  distance  of  93.1  miles  and  a  de(;rease  for  a  distance  of  120.9  miles. 
These  differences  mainly  occur  in  that  portion  of  the  river  lying  below 
Natchez.  Above  Natchez  the  maximum  depth  showed  an  increase  for 
a  distance  of  46  miles  and  a  decrease  for  a  distance  of  41.8  miles. 

The  general  survey  from  Scot  Bluffs  to  Donaldsonville,  a  distance  of 
58.1  miles,  was  made  in  the  winter  and  spring  of  1883  during  a  rapidly 
rising  and  high  stage  of  river  following  the  flood  of  1882.  The  first 
special  survey  of  this  reach  was  made  at  the  lowest  stage  of  river 
known  and  after  two  seasons  of  unusual  low-stage  conditions.  Under 
the  latter  conditions  the  water  surface  had  very  little  slope,  and  the 
sediment  that  reached  this  portion  of  the  river  was  doubtless  deposited 
in  the  bed  of  the  stream.  A  comparison  of  the  conditions  shown  by 
the  surveys  of  1883  and  1895  gives  the  following  results:  An  increase 
in  the  channel  capacity  above  the  medium-stage  line;  the  bed  of  the 
river  on  crossings  shows  an  average  decrease  of  mean  depth  of  1.4  feet 
and  an  average  increase  of  mean  depth  of  0.5  foot  in  pools;  the  mean 
depth  has  increased  for  a  distance  of  26.2  miles  and  decreased  for  a  dis- 
tance of  31.9  miles;  the  maximum  depth  has  increased  for  a  distance  of 
14.4  miles  and  decreased  for  a  distance  of  43.7  miles,  and  the  average 
decrease  in  maximum  depth  amounted  to  6.6  feet.  This  marked  decrease 
in  thalweg  depth  was  thought  to  be  due  to  an  engorged  condition  of 
the  stream  caused  by  a  long  period  of  low-stage  conditions.  In  order 
to  verify  this  view  of  the  situation  another  survey  was  made  during 
the  fall  following  the  extraordinary  flood  of  1897.  In  comparing  this 
survey  with  the  special  survey  made  prior  to  the  flood  of  1897  use  was 
made  of  391  cross  sections  and  26,052  elevations  of  the  river  bed.  The 
results  are  very  decided  and  show  plainly  that  the  flood  of  1897  swept 
out  the  engorgement  above  referred  to  and  went  even  further.  The 
average  increase  in  cross  section  amounted  to  3.7  per  cent,  and  the  aver- 
age increase  in  thalweg  or  maximum  de])th  was  3.6  feet  over  that  of 
1895.  As  compared  with  the  conditions  existing  in  1882  it  shows  an 
average  increase  in  cross  section  of  2.2  per  cent,  and  an  average  increase 
of  maximum  depth  of  1.2  feet.  It  is  altogether  probable  that  further 
investigation  would  have  developed  similar  results,  perhaps  in  dimin- 
ishing proportions,  from  Scot  Bluffs  northward. 

From  Donaldsonville,  La.,  to  Oarrollton,  La.,  a  distance  of  73  miles, 
the  results  obtained  by  comparing  489  cross  sections,  derived  from  31,416 
elevations  pertaining  to  the  surveys  of  1893  and  1897,  show  an  average 
increase  in  cross  section  of  1.1  per  cent  and  an  average  increase  in 
thalweg  or  maximum  depth  of  2.1  feet. 

As  further  evidence  of  the  enlargement  of  the  bed  it  may  be  noted 
that  while  the  flood  of  1898  was  1.8  feet  lower  than  the  flood  of  1897  at 
Cairo,  2.6  feet  at  Helena,  1.4  feet  at  mouth  of  White  Biver,  and  0.2  foot  at 
Lake  Providence,  it  passed  Bed  Biver  Landing  and  points  below,  where 
the  levees  were  held  in  1897,  at  a  stage  of  about  6  feet  below  that  of  1897. 
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In  the  Ooinmission  reports  of  1895,  page  3624,  and  1896,  page  3428, 
will  be  found  farther  data  bearing  on  this  sabject,  which  are  deduced 
from  low- water  gauge  readings. 

In  the  Oommission  report  of  1890,  page  3093,  will  be  found  a  full  dis- 
cussion by  Gen.  C.  B.  Oomstock  as  to  whether  levees  along  a  river 
cause  its  bed  to  rise,  with  particular  reference  to  the  results  on  the  Po 
ajid  Yellow  rivers. 

All  of  the  available  data  deduced  from  the  special  surveys  point  to 
an  enlargement  of  the  cross-sectional  area  of  the  stream  below  the  high- 
water  banks,  and  57  per  cent  of  the  length  of  river  under  considera- 
tion shows  a  decided  depression  of  the  bed  even  under  dissimilar  and 
unfavorable  conditions  of  comparison. 

These  investigations  give  no  evidence  of  a  geueral  progressive  eleva- 
tion of  the  bed  of  the  stream,  but  do  justify  the  belief  that  with  the 
banks  properly  revetted  to  prevent  erosion  the  ultimate  effect  of  con- 
fining the  floods  by  means  of  levees  will  be  a  depression  of  the  river  bed 
and  consequent  enlargement  of  chanuel  capacity. 

DREDGES  AND  DBEDGINa. 

In  the  fall  of  1891  the  Commission  took  up  the  study  of  suitable 
means  for  the  temporary  relief  of  commerce,  pending  the  extension  of 
the  work  for  the  i>ermanent  improvement  of  the  channel. 

The  various  devices  designed  for  the  ready  removal  of  obstructing 
sand  bars  were  carefully  considered,  and  the  conclusion  was  reached 
that  hydraulic  dredges  of  large  capacity  gave  the  greatest  promise  of 
success.  The  first  of  these  dredges  was  ready  for  actual  work  in  the 
fall  of  1894.  (See  Commission  reports  1893,  p.  3557 ;  1894,  p.  2715.) 
During  the  season  of  1898  live  dredges,  with  a  combined  working 
capacity  of  at  least  5,000  cubic  yards  per  hour,  were  in  operation. 
The  dredge  Beta  was  undergoing  repairs  and  was  not  available  for  work. 

Tbese  dredges  are  designed  with  a  view  to  cutting  rapidly  through 
the  low-water  bars  which  temporarily  obstruct  navigation,  thus  induc- 
ing the  current  to  follow  the  path  of  the  dredge  to  such  an  extent  as  to 
enlarge  the  cut  and  maintain  a  satisfactory  channel. 

The  dredging  plant  at  the  beginning  of  the  fiscal  year  consisted  of 
six  dredges,  two  towboats,  three  pile  sinkers,  and  a  number  of  fuel  and 
other  barges. 

The  steamer  Search  and  quarterboat  Illinois^  with  their  equipment 
and  a  fuel  barge,  pertaining  to  ^^  Surveys,  gauges,  and  observations," 
have  been  transferred  to  '^Dredges  and  dredging,"  as  they  are  no  longer 
needed  for  the  general  survey  work. 

Extensive  repairs  were  made  to  the  machinery  of  the  dredge  Beta. 
The  cutter  machinery  was  replaced  by  jet  agitators,  and  new  hoisting 
and  hauling  engines  were  put  in.  The  hull  was  widened  18  feet,  so  as 
to  reduce  the  draft  to  about  4^  feet. 

A  contract  was  made  with  the  Springfied  Boiler  and  Manufacturing 
Company,  of  Springfield,  111.,  for  the  construction  of  the  seventh  dredge, 
lotaj  at  a  cost  of  (98,820.  This  is  a  steel-hull  dredge,  with  machinery  of 
the  same  general  design  as  the  Epsilon  and  Zeta,  Side  wheelsand  propel- 
ling engines  are  provided,  so  that  the  boat  can  move  from  point  to  point 
with  its  own  power.  The  discharge  pipe  will  diflfer  from  the  form  here- 
tofore used.  It  will  be  carried  entirely  above  water  on  pontons,  in 
order  to  facilitate  the  deflection  of  the  pipe  line  when  it  becomes  desir- 
able to  discharge  the  material  outside  of  the  dredged  channel.  It  is 
expected  that  this  dredge  will  be  com])leted  ready  for  use  during  the 
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ooming  low-water  season.    Fall  specifications  for  the  dredge  will  be 
found  in  Appendix  1,  submitted  herewith. 

Arrangements  have  also  been  made  for  the  construction  of  the  eighth 
and  ninth  dredges,  Kappa  and  Lambda^  on  substantially  the  same  lines 
as  the  lota.  Bids  for  these  dredges  were  opened  on  May  31, 1899,  and 
the  contract  was  awarded  to  the  Bucyrus  Oompany,  South  Milwaukee, 
Wis.,  the  price  being  $244,800  for  the  two  dredges. 

A  contract  for  the  construction  of  five  large,  steel-hull  towboats,  to 
be  used  as  dredge  tenders,  was  awarded  to  the  Iowa  Iron  Works, 
Limited,  of  Dubuque,  Iowa,  for  the  sum  of  $45,672  each. 

Considerable  progress  has  been  made  under  this  contract,  and  it  is 
probable  that  some  of  the  boats  will  be  available  for  use  during  the  low- 
water  season  of  l<s99.  For  detailed  description  of  these  boats,  see 
Eeport  of  Commission  for  1898,  page  3196. 

Three  small,  steel  hull  steam  tenders  have  been  constructed  during 
the  year  by  M.  A.  Sweeney  Company,  of  Jeffersonville,  Ind.,  at  a  cost 
of  $7,749  each.  They  are  to  be  used  in  connection  with  the  dredges  in 
making  surveys  and  moving  pile  sinkers,  fuel  flats,  etc.,  as  may  be 
required.  A  lull  description  of  these  boats  will  be  found  in  Report  of 
1898,  page  3190. 

Four  wooden-hull  pile  sinkers  were  constructed  by  The  Cincinnati 
Marine  Railway  Company,  of  Cincinnati,  Ohio,  at  a  cost  of  (1,684  each 
for  the  hulls  and  leads.  The  machinery  for  them  was  obtained  from 
dismantled  pile  drivers  which  had  been  used  on  dike  work  in  the  first 
and  second  districts. 

All  of  the  dredging  and  other  plant  was  cared  for  at  West  Memphis, 
Ark.,  and  was  put  in  thorough  repair  while  out  of  commission. 

During  the  season  of  1895,  from  September  12  to  December  4,  with 
one  dredge,  the  Alpha^  at  work,  the  navigable  depth  was  increased  at 
Cherokee  3.6  feet,  at  Sam  Phillips  1.7  feet,  at  upper  Point  Pleasant  3.5 
feet,  and  at  Medleys  2.1  feet. 

During  the  season  of  1896  the  Alpha  and  Beta  were  in  commission 
from  August  28  to  November  30.  Eight  bars  were  dredged  and  the 
navigable  depth  was  increased  from  1  to  4  feet. 

In  1897  three  dredges,  Beta^  Qainma,  and  Delta  were  in  commission 
from  September  1  to  about  the  middle  of  November,  and  one,  the  Alpha^ 
from  October  12  to  November  28.  Work  was  done  on  fifteen  bars 
between  Cairo,  111.,  and  Graves  Bayou,  which  is  250  miles  below  Cairo. 
This  dredging  resulted  in  an  increased  depth  of  from  1.5  to  5  feet,  and 
at  the  lowest  stage  of  the  season  there  was  a  navigable  depth  of  8  feet 
or  more  from  Cairo  down. 

The  dredging  plant  was  too  small  to  meet  all  of  the  demands  made 
upon  it.  The  bars  developed  so  rapidly  and  at  so  many  difierent  points 
that  shoal  water  developed  for  a  short  time  at  several  crossings  before 
the  dredges  were  able  to  reach  them;  but  these  shoals  very  generally 
yielded  when  the  dredges  attacked  them. 

With  the  exception  of  the  work  done  in  the  vicinity  of  Point  Pleasant, 
where  the  channel  depths  were  at  times  as  low  as  6  to  6^  feet,  from 
September  20  to  November  10,  the  results  of  the  dredging  may  be  con- 
sidered as  satisfactory.  Nearly  all  of  the  bars  dredged  showed  marked 
improvement  throughout  the  entire  season. 

By  the  low- water  season  of  1898  the  fleet  of  serviceable  dredges  had 
been  increased  to  five  by  the  addition  of  the  Upsilon  and  Zeta.  They 
were  put  into  commission  on  September  3, 1898,  and  continued,  with 
several  suspensions  due  to  high  stage  of  river,  until  the  latter  part  of 
December. 
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Five  large  towboats  were  chartered  for  nse  as  tenders  to  the  dredges. 

Careful  surveys  were  made  during  tlie  declining  stage  following  the 
high  water  of  1898  of  all  crossings  which  gave  promise  of  becoming 
troublesome  to  navigation.  These  surveys  are  valuable  not  only  for 
the  purpose  of  indicating  what  bars  require  dredging,  but  also  for  the 
purpose  of  aiding  in  the  determination  of  the  proper  location  of  the 
cuts  to  be  made. 

Surveys  were  also  made  after  dredging  was  completed  to  show  what 
had  been  accomplished  by  dredging  and  how  well  the  dredged  channels 
were  maintained.  A  comparison  of  the  conditions  existing  before  and 
after  dredging  gives  a  good  measure  of  the  work  accomplished. 

The  season  was  marked  by  a  succession  of  pulsations  in  stage,  some 
of  which  rose  to  such  a  height  as  to  cause  temporary  suspension  of  the 
-work.  Such  conditions  are  very  un  favorable  for  dredging.  The  lowest 
stage  reached  at  Cairo  during  the  low- water  season  was  7.7  feet,  and 
at  Memphis  4.6  feet,  while  from  October  23  to  December  20  the  stage 
ranged  from  10  to  20  feet  on  the  Cairo  gauge  and  from  5  to  13  feet  on 
the  Memphis  gauge. 

Dredging  was  done  at  the  following  bars:  Upper  Point  Pleasant, 
Sam  Phillips,  Lazelles,  Cherokee.  Hickmans,  Elmot,  Island  34,  Island 
40,  and  Fleeces  and  Wilsons  Point.  While  the  season  throughout  was 
decidedly  unfavorable  for  good  results  from  dredging,  it  can  be  said 
that  the  work  at  all  of  these  bars  resulted  in  deepening  the  channel 
from  2  to  4  feet.  In  a  few  cases  the  channel  dredged  was  obliterated 
by  a  rise  in  the  river.  In  most  cases  the  effeut  of  dredging  was 
apparent  until  the  end  of  the  season.  Experience  in  dredging  thus 
far  indicates  that  if  the  cut  across  the  bar  is  properly  located,  it  will 
be  maintained  and  will  probably  enlarge  to  a  certain  extent  until  the 
channel  conditions  are  materially  changed  by  an  increasing  stage  of 
considerable  magnitude. 

Efforts  were  made  to  fill  up  side  chutes  at  Point  Pleasant,  Island  34, 
Island  40,  and  Peters  Towhead.  These  efforts  were  only  partially  suc- 
cessful, owing  to  fluctuations  in  stage  and  prevalence  of  rising  stage 
conditions. 

Eight  of  the  bars  which  required  dredging  lie  between  Cairo  and 
Memphis;  the  other  three  lie  below  Memphis — one  15  miles,  one  40 
miles,  and  one  300  miles. 

The  work  at  Island  40  was  especially  difficult,  owing  to  the  presence 
of  sunken  logs  and  trees  which  were  embedded  in  the  sand.  In  open- 
ing this  channel  54  logs  were  removed.  They  ranged  from  8  to  50 
inches  in  diameter,  with  an  aggregate  length  of  over  1,500  feet. 

During  the  season  the  actual  dredging  time  for  one  dredge  amounted 
to  107.3  days.  The  time  spent  in  repairs  amounted  to  2G.9  days.  The 
dredges  were  in  commission,  but  idle,  178,3  days,  while  waiting  for 
suitable  stage  conditions. 

It  is  well  to  note  that  during  the  low-water  season  of  1898  only 
eleven  bars  between  Cairo  and  Yicksburg  showed  sufficient  shoaling  to 
justify  dredging. 

Capacity  tests  were  made  of  three  of  the  dredges  under  ordinary 
working  conditions.  For  this  purpose  places  were  selected  where  tbere 
was  no  current  to  bring  in  sediment  and  where  the  output  of  the  dredge 
for  a  considerable  period  of  time  could  be  determined  by  measuring  the 
bar  before  and  after  dredging.  The  Oamma  dredged  forty-five  and 
one-half  hours  and  removed  45,856  cubic  yards  of  s^ind  through  1,000 
feet  of  discharge  pipe.  This  gives  an  average  of  1,008  cubic  yards  per 
hour. 
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The  Delta  test  continued  twenty-seven  hoars.and  twenty-three  min- 
utes, and  gave  an  output  of  34,402  cubic  yards  delivered  through  1,0(K) 
feet  of  discharge  pipe,  or  an  average  of  1,259  cubic  yards  per  hoar. 

The  EpsUon  delivered  32,407  cubic  yards  of  sand  through  1,000  feet 
of  discharge  pipe  in  twenty-four  hours  and  fifty  minutes.  This  give^ 
an  average  of  1,305  cubic  yards  per  hour. 

The  Oamma  and  Zeta  were  also  tested  as  to  the  practicability  of 
dredging  through  a  dry  bar.  The  Zeta  cut  into  the  dry  bar  about  oO() 
feet.  Tlie  bar  stood  about  4  feet  above  water  and  the  suction  reached 
16  feet  below  the  water,  leaving  a  working  face  about  20  feet  high, 
which  was  successfully  attacked  by  the  dredge. 

For  further  details  concerning  dredges  and  dredging,  see  Appendix 
1  H  hereto. 

OHANNEL    WOBKS    AND    BANK    BEVETMENT    IN    THB    SBVBBAI. 

DISTBIGTS. 

Worlcs  above  Cairo. — Headquarters  at  custom-house,  St.  Louis,  Mo., 
Maj.  Thomas  H.  Handbury,  Corps  of  Engineers,  U.  S.  A«,  in  char<^e  to 
March  21, 1899;  Oapt.  Edward  Burr,  Corps  of  Engineers,  U.  S.  A.,  in 
charge  from  March  21, 1899. 

The  river  and  harber  act  of  July  6, 1884,  appropriated  $50,000  for 
the  purpose  of  extending  the  revetment  work  which  had  been  pat  in  to 
check  the  bank  erosion  in  the  rear  of  Cairo,  111.,  the  work  to  be  done 
under  the  direction  of  the  Mississippi  Biver  Commission. 

In  September,  1884,  a  mattress  120  feet  wide  and  4,628  feet  long  was 
put  in  and  the  paving  was  rei>aired. 

Further  repairs  were  made  in  1885-86,  where  the  work  was  damaged 
by  ice,  and  a  mattress  120  feet  wide  and  500  feet  long  was  placed 
between  spurs  3  and  4  in  the  fall  of  1886. 

In  November,  1898,  602  linear  feet  of  repairs  were  made  to  the  stone 
work  between  the  spur  dikes  at  Eliza  Point.  This  was  done  at  a  cost 
of  $1,200,  leaving  an  unexpended  balance  of  $7,400.  The  work  at  this 
point  has  been  entirely  successful  and  no  extension  is  contemplated  at 
present. 

First  district,  Oairo^  III.^  to  foot  of  Island  40 j  220  miles. — Headquarters 
at  36  Equitable  Building,  Memphis,  Tenn.  District  officers:  Capt. 
Mason  M.  Patrick,  Corps  of  Engineers,  United  States  Army,  to  Decem- 
ber 5, 1898;  from  December  5, 1898,  Capt.  E.  Eveleth  Winslow,  Corps 
of  Engineers,  United  States  Army. 

Construction  works  for  channel  improvement  and  for  the  protection 
of  caving  banks  in  this  district  are  located  at  Columbus,  Ky.,  Hickman, 
Ky.,  New  Madrid,  iMo.,  Caruthersville,  Mo.,  and  throughout  Plum  Point 
Eeach.  Some  work  was  also  done  with  experimental  dikes  opposite 
Point  Pleasant,  Mo. 

Columbus,  Ky.,  21  miles  below  Cairo. — ^The  work  at  this  harbor  was 
done  in  1889  and  1890  under  special  appropriations,  for  the  purpose  of 
preventing  further  encroachments  of  the  river  on  the  banks  in  front  of 
the  town.  The  object  was  attained  by  the  construction  of  submerged 
Spur  Dikes  1, 2, 4,  and  5,  and  a  foot  mat  for  Dike  No.  3,  which  was  never 
completed,  owing  to  the  appropriation  being  exhausted.  The  work 
covers  about  2,200  feet  of  river  front  and  is  still  in  fairly  good  condi- 
tion. At  the  present  time  there  is  no  apparent  necessity  for  further 
work. 

Hiclcmany  Ky.^  36  miles  below  Cairo. — The  work  at  this  point  consists 
of  1,560  feet  of  continuous  revetment,  which  was  put  in  to  prevent 
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caviiig  along  the  lower  portion  of  the  town.  Special  appropriations 
were  made  for  this  purpose  in  1886  and  1888.  In  1889  some  970  feet  of 
the  work  was  put  in.  In  1892  a  layer  of  riprap  stone  10  inches  thick 
was  add^d  to  the  revetment  above  the  low- water  line,  and  a  pocket  mat 
was  sunk  at  the  lower  end  to  prevent  farther  scoar  at  that  point.  In 
1894  some  additional  repairs  to  the  old  work  were  made  and  new  work 
was  put  in  amounting  to  630  feet  in  length.  No  serious  changes  in  the 
bank  line  have  occurred  since  this  revetment  was  completed.  A  break 
in  the  upper  bank  paving  has  recently  occurred  near  the  upx>er  end  of 
the  work  of  1894  and  repairs  will  be  required  in  the  near  future. 

NevD  Madrid^  Mo,j  71  miles  below  Cairo. — ^The  work  here  has  been  done 
under  special  appropriations,  the  purpose  being  to  prevent  the  banks 
from  caving  along  the  river  in  front  of  the  town.  This  has  been  accom- 
plished by  a  continuous  revetment  of  the  fascine  type  of  mat  250  feet 
wide  below  low  water  and  riprap  paving  on  a  graded  bank  above  low 
water.  The  work  began  in  1893  and  900  feet  in  length  was  completed. 
During  the  following  year  the  work  was  extended  700  feet.  In  1896 
a  further  extension  of  500  feet  was  made.  In  1898  the  revetment  was 
extended  downstream  1,218  feet  and  upstream  355  feet,  making  a  total 
length  of  3,643  feet  of  bank  which  is  now  protected.  This  work  is  all  in 
good  condition.  A  further  extension  of  about  1,000  feet  is  contem- 
plated. 

Caruthersvillej  Mo.,  110  miles  below  Cairo. — The  work  at  this  point  is 
carried  on  under  special  appropriations  for  the  purpose  of  preventing 
further  encroachment  of  the  river  along  the  front  of  the  town.  The 
project  contemplates  the  construction  of  submerged  spur  dikes  placed 
at  suitable  intervals  on  loot  mats  extending  out  220  feet  from  the  low- 
water  shore  line.  In  December,  1898,  four  foot  or  sill  mats  were  built 
and  sunk  in  place  and  considerable  grading  and  paving  was  done.  Eun- 
ning  ice  caused  a  temporary  suspension  of  the  work.  On  January  6, 
1899,  the  construction  of  Crib  No.  1  of  Dike  No.  4  was  begun.  Kising 
river  and  accumulation  of  drift  made  this  work  very  difficult,  and  in 
sinking  the  crib  some  of  the  mooring  cables  parted  and  the  entire  plant 
was  carried  away,  but  was  recovered  uninjured.  The  crib  reached  the 
bottom  somewhat  out  of  line  with  the  position  intended  for  it.  Owing 
to  the  high  stage  of  river  fnrther  work  was  postponed  until  after  the 
flood  stage  had  passed.  A  continuation  of  this  work  as  far  as  the 
funds  will  permit  is  contemplat'Cd.  This  will  provide  ample  protection 
for  the  river  front  of  Garuthersville. 

Plum  Foint  Beachy  147  to  186  miles  below  Cairo. — The  work  done  in 
this  reach  extends  from  the  upi)er  side  of  Daniels  Point  to  Oraighead 
Point,  a  distance  of  about  20  miles.  It  is  carried  on  under  allotments 
irom  appropriations  made  for  the  general  improvement  of  the  river. 
The  details  of  this  work  will  be  found  in  previous  reports  of  the  com- 
mission. It  comprises  about  67,400  linear  feet  of  revetment  for  the 
protection  of  caving  banks,  the  closure  of  the  chutes  behind  Elmot 
Bar  and  Island  30  with  pile  dikes  and  a  brush  and  stone  dam,  the  clos- 
ure of  Osceola  and  BuUerton  chutes  with  pile  dikes,  and  a  levee  along 
the  left  bank  to  confine  the  fiood  waters  more  closely  to  the  river  bed. 
The  object  of  all  these  works  is  to  increase  the  navigable  depth  at  low 
water  of  a  reach  of  river  that  had  been  noted  for  years  for  its  obstruct- 
ing sand  bars,  which  were  a  source  of  great  annoyance  and  loss  to 
navigation  interests. 

The  resuTt  of  the  work  is  that  the  banks  have  remained  fixed  within 
prescribed  limits  and  the  navigable  depth  at  low  water  has  been 
increased  to  such  an  extent  that  little  or  no  difficulty  was  experienced 
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in  Davigating  this  reach  from  1884,  when  the  works  had  reached  sacfa 
a  stage  of  completion  as  to  influence  the  channel  conditions,  to  1897, 
when  deterioration  of  works  and  changes  in  conditions  above  the  reach 
caused  a  shifting  of  bars  that  develop^  two  shoal  crossings  in  1897  and 
one  in  1898.  At  no  time,  however,  since  the  works  were  well  nnder 
way  has  the  navigable  depth  reached  as  low  a  point  as  it  did  nearly 
every  low- water  season  prior  to  the  date  of  the  rectification  works. 

The  work  in  this  reach  is  at  present  confined  to  repairs  to  revetment 
work  at  Daniels  Point,  Asliport  Bend,  Fletchers  Bend,  Osceola  Bar, 
Bullerton  Towhead,  and  the  maintenance  of  the  Gold  Dust  Dam.  The 
greater  part  of  this  work  is  in  good  condition.  It  is  described  in  detail 
below. 

Daniels  Point  revetment — The  primary  object  of  this  work  was  to 
maintain  a  fixed  direction  of  approach  to  the  bend  next  below,  and 
above  the  contraction  works  at  Gold  Dust.  The  first  work  in  this  vicin- 
ity was  done  in  1889,  when  6,300  feet  of  bank  was  revetted,  beginning 
at  the  extreme  lower  end  of  a  long  caving  bend  ;ind  extending  up- 
stream. Extensive  repairs  were  made  in  1891  and  1892,  bnt  all  of  the 
breaks  were  not  repaired.  In  1893  and  1894  further  deterioration  con- 
tinued, until  there  only  remained  in  good  condition  about  400  feet  at 
the  head  and  500  feet  at  the  foot  of  the  original  work.  Most  of  the 
subaqueous  work  was  still  intact.  liepairs  were  madejn  1895,  and  the 
revetment  was.extended  5,000  feet  upstream.  In  1896  a  break  occurred 
near  the  junction  of  the  work  of  1889  and  1895.  This  break  was 
repaired  by  means  of  three  cribs. 

No  work  has  been  done  during  the  past  year  and  repairs  of  con- 
siderable magnitude  are  now  required. 

Ashport  Bend  revetment, — ^The  erosion  in  this  bend  began  before  the 
improvement  of  Plum  Point  Beach  was  undertaken  by  the  commission. 
In  order  to  check  it  2,094  linear  feet  of  revetment,  consisting  of  a  sub- 
aqueous mat  138  feet  wide,  was  put  in  place  near  the  head  of  the  bend 
in  1882.  In  1890  active  caving  developed  throughout  a  length  of  about 
15,000  feet.  As  this  bend  lies  immediately  above  the  contraction  works 
at  Gold  Dust,  and  as  the  position  of  this  bank  line  is  a  controlling  ele- 
ment in  the  efficiency  of  the  works  below,  it  was  important  that  further 
recession  should  be  prevented,  and  provision  was  made  for  the  revet- 
ment of  the  entire  bend.  This  work  was  begun  in  1891 ,  and  3,250  teet  of 
revetment  was  put  in.  In  1892  the  work  was  extended  8,500  feet.  In 
1893  und  1894  the  work  previously  done  was  repaired,  and  5,580  feet  of 
revetment,  overlapping  some  1,600  feet  of  the  lower  end  of  the  previ- 
ous season's  work,  and  extending  down  to  near  the  Gold  Dust  dikes, 
was  completed.  This  last  work  consisted  mostly  of  fascine  mats  300 
feet  wide,  with  upper  bank  paving.  The  work  previously  done  con- 
sisted of  the  old  type  of  woven  mat  200  feet  wide  for  a  length  of  7,000 
feet,  and  4,650  feet  of  mat  240  feet  wide.  The  total  length  of  bank 
covered  by  revetment  in  this  bend,  Including  the  subaqueous  work  at  the 
upper  end,  is  about  18,400  feet.  With  the  exception  of  four  compara- 
tively slight  breaks,  due  to  crevasses  in  the  adjacent  levee  and  caving 
wheie  the  upper  bank  paving  was  omitted,  this  work  is  all  in  good 
condition.  Kepairs  to  these  breaks  were  begun  in  January,  1899,  but 
work  was  suspended  on  account  of  high  water.  It  will  be  resumed 
during  the  coming  season. 

Fletchers  Bend  Revetment. — The  recession  of  the  bank  in  Fletchers 
Bend,  due  to  caving,  amounted  to  700  feet  per  year  prior  to  1884,  when 
the  first  revetment  work  was  begun.  During  that  year  5,343  feet  of 
completed  revetment  and  1,100  feet  of  subaqueous  work  was  put  in  place. 
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The  work  was  done  in  two  sections,  separated  by  aboat  5,000  feet  of 
caving  bank,  which  was  left  to  await  the  removal  of  sunken  timber. 
Failure  of  appropriations  and  the  prohibition  placed  on  revetment  work 
caused  a  suspension  of  work  until  I8S8,  during  which  interval  the  lower 
section  of  revetment  near  Elmot  was  practically  destroyed. 

In  1888  some  6,300  feet  of  revetment  was  added.    As  an  experiment  * 
a  portion  of  this  work  was  done  in  three  sections  of  1,100  feet  in  length 
each,  and  separated  by  intervals  of  300,  400,  and  500  feet  of  unpro 
tected  bank,  the  object  being  to  reduce  the  cost  to  that  extent. 

In  1891  the  old  work  was  repaired  and  4,.S44  feet  of  new  work  was 
placed  to  fill  the  gap  between  the  upper  work  and  the  experimental 
section  of  interruiued  revetment. 

In  1895  the  ends  of  the  detached  pieces  of  interrupted  revetment 
were  reenforced  with  stone  groins  that  overlap  the  ends  of  the  mats 
about  10  feet  and  extend  beyond  them  about  30  feet  at  the  low-water 
line  and  70  feet  at  the  bottom,  with  a  thickness  of  about  3  feet.  At  the 
top  of  the  bank  the  groins  are  about  10  feet  wide  and  the  paving  above 
the  low-water  line  i»  about  2  feet  thick.  A  crib  dike  was  also  placed 
in  a  deep  pocket  which  had  formed  by  the  recession  of  the  bank  where 
it  had  not  been  protected.  The  purpose  of  this  dike  was  to  break  up 
the  eddy  action  and  prevent  further  erosion. 

In  1896  the  revetment  was  extended  downstream  2,605  feet  and  a 
crib  dike  was  placed  in  one  of  the  spaces  left  by  the  interrupted  revet- 
ment in  order  to  prevent  further  enlargement  of  a  deep  pocket  which 
was  endangering  the  ends  of  the  mats  above  and  below  it. 

The  total  length  of  bank  covered  by  the  revetuient  above  described  is 
about  19,900  feet.  About  1,500  feet  of  the  work  at  the  head  of  the 
revetment  has  been  lost  by  the  development  of  rapid  erosion  above  the 
work.  Two  cribs  have  been  put  in  during  the  past  year  to  check  further 
encroachment  upon  the  work,  aind  considerable  extension  upstream 
above  Fletchers  Field  will  be  required.  Some  of  this  work  will  be  done 
during  the  coming  season. 

Osceola  Bar  Revetment, — ^The  plans  laid  down  for  the  rectification  of 
the  river  through  the  Pium  Point  Reach  required  the  closure  of  the 
chutes  between  Osceola  Bar  and  Bullerton  Towheads  and  holding  the 
river  side  of  the  bar,  which  was  to  form  the  right  bank  of  the  stream. 
The  chutes  were  successfully  closed  by  means  of  pile  dikes,  which 
induced  enormous  deposits  of  silt,  which  practically  obliterated  the  old 
channels. 

The  revetment  of  Osceola  Bar  was  begun  in  1883  and  several  thou- 
sand feet  of  light  work  was  put  in  place.  In  1890  4,500  feet  of  revet- 
ment was  put  in  from  the  head  of  Bullerton  Towhead  upstream,  and  in 
1891  this  was  extended  1,000  feet  farther  upstream. 

In  1895  a  tendency  developed  to  bre^k  through  into  the  old  chute 
between  upper  and  lower  Osceola  Bars,  owing  to  the  decay  of  the  dikes 
built  in  1882  and  1883.  This  was  effectually  checked  by  revetment  3,750 
feet  long  spanning  the  opening. 

During  the  past  year  several  small  breaks  and  defects  in  the  up]>er 
bank  paving  have  been  repaired.  Nearly  all  of  the  revetment  on  this 
bar  is  of  the  old  experimental  type,  with  woven  mattress  above  the  low- 
water  line.  The  willows  are  badly  decayed,  and  a  complete  renewal  of 
the  upper  bank  work  will  soon  be  required.  Caving  that  has  developed 
above  the  head  of  the  work  will  probably  necessitate  an  extension 
upstream  in  the  near  future. 

Bullerton  Towhead  Revetment, — The  work  of  holding  this  bank  line 
was  b^^u  iu  1882^  when  1,428  feet  of  revetment  was  put  in  around  the 
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head  of  the  towhead.  In  1883  the  work  was  extended  8,000  feet- 
Repairs  were  also  made  to  the  old  work.  In  1884  the  revetment  waa 
extended  500  feet  to  the  foot  of  the  towhead,  and  extensive  repairs 
were  made  to  the  work  of  former  years,  some  of  which  had  been 
damaged  by  seepage  from  water  in  a  pond  back  of  the  work.  The  total 
length  of  the  Bullerton  revetment  was  9,928  feet,  most  of  the  sub- 
aqueons  mats  being  100  feet  wide. 

In  1892  the  bar  which  had  served  to  protect  the  above  work  was  cat 
away  and  the  fall  force  of  the  cnrreut  swept  along  the  revetment^  which 
soon  showed  signs  of  disintegration,  owing  to  the  scant  width  of  the 
mats.  It  therefore  became  necessary  to  reconstruct  the  entire  line. 
Work  was  begun  in  the  fall  of  1893  at  a  point  400  feet  above  the  head 
of  the  towhes^  and  extended  downstream  4,056  feet.  A  fiirther  exten- 
sion of  5,300  feet  was  made  in  1894.  The  mats  used  in  1893  were  250 
feet  wide;  those  used  in  1894  were  260  feet  wide. 

This  work  is  all  in  good  condition,  and  will  probably  require  nothing 
more  than  slight  repairs  daring  the  coming  year. 

Oold  Dust  Dam. — The  river  below  Gold  Dust  Landing  was  divided 
into  three  channels  by  Elmot  Bar  and  Island  30,  and  the  width  in  that 
vicinity  was  so  great  that  contraction  works  became  necessary.  A 
series  of  dikes  was  put  in  in  1882  and  1883  to  close  the  chute  between 
Elmot  Bar  and  the  main  shore.  Two  dikes  were  added  in  1889  and 
1890.  While  these  dikes  were  effective  in  causing  heavy  deposits  of 
sediment  in  the  chutes,  they  proved  to  be  too  light  to  withstand  the 
strain  put  upon  them  by  the  floods,  which  brought  down  large  masses 
of  drift  and  ice.  It  was  therefore  found  to  be  necessary  to  reenforce 
them,  and  in  1893  a  substantial  brush  and  stone  dam  was  begun,  extend- 
ing from  the  main  shore  to  Elmot  Bar.  As  completed  in  that  year,  the 
dam  was  3,000  feet  long  and  13  feet  high  at  the  deepest  point.  It 
settled  considerably,  and  two  breaks  occurred  in  it  in  1894,  which  were 
repaired  during  the  same  year,  and  the  dam  was  also  raised  to  the 
14-foot  level. 

The  dam  has  continued  to  settle,  and  the  brush  work  where  exposed 
shows  signs  of  decay.  It  is  proposed  to  raise  it  to  the  height  origi- 
nally contemplated,  which  was  16  feet  above  low  water,  and  to  pave  the 
slopes  with  stone  to  prevent  further  destruction  of  the  brush  work. 

For  full  details  concerning  channel  works  and  bank  revetment  in  the 
First  District  attention  is  invited  to  Appendix  2. 

Uxperimental  dikes. — In  the  temporary  improvement  of  low-water 
navigation  it  is  sometimes  desirable  to  collect  the  water  which  is 
divided  into  several  incipient  channels  and  cause  it  to  flow  through  a 
single  channel.  For  this  purpose  it  has  been  decided  to  test  some  sim- 
ple forms  of  dike  which  i)an  be  put  in  rapidly  at  small  cost  and  which 
will  not  be  a  serious  obstruction  to  navigation  even  if  left  in  the 
channel. 

During  the  fall  of  1898  a  site  was  selected  along  the  bar  opposit.e 
Point  Pleasant,  and  490  feet  of  Dike  Ko.  1  and  982  feet  of  Dike  ^o.  3 
were  constructed.  No  plant  was  available  for  this  work  until  late  in 
the  season,  and  high  water  and  running  ice  prevented  the  completion 
of  the  project.  Enough  work  was  done  to  demonstrate  that  such 
dikes  can  be  built  and  placed  quite  rapidly  and  at  a  cost  of  less  than 
(3  per  linear  loot,  and  that  they  are  effective  in  quickly  causing  large 
deposits  of  sediment. 

Further  experiments  on  the  same  lines  are  contemplated  during  the 
coming  season. 

For  ftill  details  of  the  work  with  experimental  dikes  attention  is 
invited  to  Appendix  2, 
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Second  District^  foot  of  Islaful  40  to  mouth  of  White  Biver^  180  miles. — 
Headquarters  at  36  Equitable  Buildiug,  Memphis,  Tenn.  District  offi- 
cers :  Oapt.  Mason  M.  Patrick,  Oorps  of  Engineers,  United  States  Army, 
to  December  5, 1898 ;  from  December  5, 1898,  Capt.  E.  Eveleth  Wiuslow, 
Corps  of  Engineers,  United  States  Army. 

Works  for  the  improvement  of  the  channel  and  for  the  protection  of 
caving  banks  in  this  district  are  located  at  Hopefield  Bend,  month  of 
Wolf  Eiver,  Memphis  Harbor,  Nonconnah  Eock,  and  Helena  Harbor. 

Hopefield  Bend^  pj37  to  230  miles  below  Cairo. — ^This  work  consists  of 
about  16,000  feet  of  bank  protection,  which  covers  the  entire  bend  from 
Monnd  City  Landing  to  Hopefield  Point.  It  was  done  to  prevent  the 
rapid  recession  of  the  bank,  which  had  been  going  on  for  some  years  and 
threatened  to  destroy  navigation  along  the  harbor  front  of  Memphis. 
This  work  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river. 

The  revetment  was  begun  in  December,  1882,  at  Monnd  City  Landing, 
and  was  continued,  with  the  usual  interruptions  caused  by  high  water, 
until  June,  1885,  up  to  which  time  about  10,000  feet  of  bank  had  been 
revetted. 

Bepairs  were  made  in  1886,  and  in  1887  the  work  was  extended  down- 
stream 4,000  feet.  In  this  work  the  width  of  the  subaqueous  mats  was 
increased  to  335  feet.    The  width  of  the  earlier  mats  used  was  140  feet. 

Lack  of  funds  prevented  the  extension  of  the  work  in  accordance  with 
the  plans  first  laid  down.  As  a  consequence,  before  it  could  be  com- 
]>Ieted  Hopefield  Point,  below  the  revetment,  receded  about  half  a  mile 
beyond  the  line  which  it  was  intended  should  be  held.  The  result  of 
this  was  a  shoaling  in  the  u])per  part  of  Memphis  Harbor  which  has 
caused  serious  iujury  to  the  shipping  interests  of  that  port.  From  1882 
to  1888  Hoi>efield  Point  receded,  from  caving,  a  distance  of  3,000  feet. 

In  1889  the  revetment  was  extended  down  to  the  end  of  the  point, 
and  repairs  to  the  old  work  were  made. 

The  revetment  now  covers  a  length  of  about  16,000  feet.  It  has  been 
repaired  from  time  to  time  as  required.  Considerable  damage  was 
caused  by  the  high  water  of  1898,  which  undermined  the  bank  paving 
and  scoured  out  holes  at  the  junction  of  the  mat  and  bank  work.  Some 
of  these  breaks  were  repaired  during  the  past  year  by  means  of  new 
mats  and  cribs,  and  the  banks  were  repaved.  Further  repairs  of  consid- 
erable extent  are  required,  and  the  entire  line  must  be  held  in  order  to 
preserve  navigation  along  the  harbor  front  of  Memphis. 

For  further  details  concerning  the  work  in  Hopefield  Bend  attention 
is  invited  to  Appendix  2. 

Mouth  of  Wolf  Rivevj  2^0  miles  below  Cairo. — ^This  work  is  done 
under  a  special  appropriation,  and  consists  in  the  improvement  of  the 
entrance  to  Wolf  Biver,  which  flows  through  a  bar  2,100  feet  wide  to 
its  junction  with  the  Mississippi  Biver.  The  channel  through  this  bar 
and  above  was  obstructed  by  sunken  logs  and  snags  and  the  accumu- 
lation of  sediment  caused  thereby. 

Work  was  begun  under  contract  in  September,  1897,  and  resulted  in 
the  removal  of  29,638  cubic  yards  of  material  in  about  two  months. 
Many  unforeseen  difficulties  were  met  with  and  the  contract  was  termi- 
nated. 

In  July,  1898,  a  dipper  dredge  was  purchased,  and  work  was  resumed 
with  hired  labor.  About  28,000  yards  of  material  and  90  logs  and 
snags  were  removed  from  the  channel. 

As  the  mouth  of  Wolf  Biver  is  in  slack  water  at  high  stages  of  the 
Mississippi  Biver,  deposits  of  sediment  are  expected  to  occur  at  such 
times,  and  their  removal  annually  by  dredging  will  be  necessary. 
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For  further  details  coucerning  the  work  at  month  of  Wolf  River 
attention  is  invited  to  Appendix  2. 

Memphis  Rarhor,  229  1-2  to  232  1-2  miles  below  Cairo.— The  work  in 
Memphis  Harbor  consists  in  protecting  the  banks  from  erosion.  It  bus 
been  done  under  special  appropriations  made  by  the  United  States,  by 
allotments  mskde  from  appropriations  for  the  general  improvement  of 
the  riveri  by  funds  supplied  by  the  citizens  of  Memphis,  and  by  tbe 
Bridge  Company.  About  10,160  linear  feet  of  revetment  has  been  pnt 
in  by  the  Government,  and  a  system  of  dikes  covering  2,206  feet  of 
bank  was  pnt  in  with  the  commission  plant  and  with  funds  furnisbed 
by  the  citizens  of  Memphis.  Kepairs  to  these  dikes  were  made  in  1897. 
The  Bridge  Company  placed  about  2,100  feet  of  revetment  in  the  viciDity 
of  the  east  abutment  of  the  bridge. 

At  the  date  of  the  last  report  there  remained  a  gap  of  1,200  feet 
between  the  Government  revetment  and  the  bridge  revetment.  Tbis 
gap  was  closed  in  the  fall  of  LS98.  The  total  length  of  the  Govern- 
ment revetment  along  the  Memphis  front  is  now  12,366  feet,  and  it  i& 
all  in  good  condition.  The  bank  in  the  vicinity  of  the  citizens'  dikes 
shows  some  signs  of  weakness,  and  it  is  probable  that  some  work  wHi 
be  required  to  remedy  the  defects  in  the  near  future. 

The  recession  of  Hopetield  Bend  cansed  a  fill  along  the  upper  portion 
of  the  harbor  which  has  cut  oft'  about  1 ,500  feet  of  the  paved  steamboat 
landing.  This  subject  has  received  special  consideration  in  another 
part  of  this  report. 

For  further  details  of  the  work  in  Memphis  Harbor  attention  is 
invited  to  Appendix  2. 

Nonconnah  Eock,  236  miles  from  Cairo. — ^The  recession  of  the  Ten- 
nessee shore  left  an  obstruction  of  ferruginous  sandstone  and  cemented 
gravel,  which  became  so  dangerous  to  navigation  as  to  require  removal. 
The  work  has  been  done  under  allotments  from  appropriations  for  the 
general  improvement  of  the  river. 

In  1893  a  contract  was  entered  into  for  the  removal  of  that  portion 
of  the  rock  which  interfered  with  navigation.  The  effort  was  not  suc- 
cessful, owing  to  lack  of  proper  plant,  and  only  335  cubic  yards  of 
material  was  removed  when  tlie  contract  was  canceled.  In  1896  the 
work  was  taken  up  by  hirod  labor,  with  plant  made  especially  for  the 
purpose,  and  with  it  2,333  cubic  yards  of  rock  were  removed.  This  cut 
the  rock  down  to  6  feer  below  low  water.  The  work  was  resumed  in 
1898,  when  2,314  cubic  yards  of  rock  were  removed,  leaving  a  depth 
of  7  feet  over  the  rock  at  extreme  low  water.  No  further  work  is 
contemplated. 

For  details  of  this  work  attention  is  invited  to  Appendix  2. 

Helena  Harbor^  306  miles  beloic  Cairo. — The  object  of  this  work  is  to 
prevent  the  encroachment  of  the  river  along  the  harbor  front  of  Helena, 
Ark.  The  work  is  carried  on  under  S])eeial  appropriations  made  for  the 
purpose  of  protecting  the  banks.  The  work  was  begun  in  1889  under 
a  project  for  600  feet  of  continuous  revetment  and  5  spur  dikes,  to  cover 
a  front  of  about  3,000  feet.  Tbe  revetment,  613  feet  long,  was  success- 
fully completed.  The  two  upper  dikes  were  completed  and  the  others 
were  partially  completed  after  serious  interruptions  by  high  water  and 
drift 

In  1896  a  continuous  revetment  was  put  in,  extending  from  Dike  No. 
4  downstresim  about  1,600  feet,  with  a  si)ur  dike  of  brush  and  stone  at 
the  lower  end.  Eepairs  were  also  made  to  the  spur  dikes  formerly 
])la<*ed.  In  1898  the  revetment  was  continued  downstream  926  feet, 
and  repairs  to  the  old  work  were  made. 
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At  the  present  time  6,036  feet  of  bank  is  protected  by  revetment. 
Some  of  this  work  near  the  npper  end  shows  signs  of  failure  and  will 
require  renewal. 

For  further  details  attention  is  invited  to  Appendix  2, 

Third  district^  mouth  of  White  River  to  Warrenton^  Miss.y  220  miles. — 
Headquarters  at  64  Equitable  Building,  Memphis,  Tenn.  District  offi- 
cer, Capt.  H.  C.  Newcomer,  Oorp  of  Engineers,  United  States  Army. 

In  this  district  the  works  for  the  improvement  of  the  channel  and 
the  rectification  of  the  banks  are  located  at  Lake  Bolivar  Front,  Ash- 
brook  Neck,  Greenville,  Lake  providence  Reach,  and  Delta  Point.  A 
brief  account  of  each  of  these  works  is  given  below.  Detailed  accounts 
are  given  in  previous  reports  of  the  commission. 

Lake  Bolivar  Front,  417  miles  below  Cairo. — This  work  is  done  under 
allotments  from  appropriations  for  the  general  improvement  of  the 
river.  It  consists  of  continuous  bank  revetment,  that  was  put  in  to 
prevent  the  destruction  of  a  large  levee  across  the  head  of  Lake  Boli- 
var, which  was  threatened  by  the  rapid  caving  of  the  adjacent  bank. 
The  work  was  done  in  1888  and  1889,  when  4,*i50  linear  feet  of  revet- 
ment was  constructed.  Eepairs  were  made  in  subsequent  years  to 
1894,  and  with  the  exception  of  a  few  minor  defects  in  the  upper  bank 
paving  the  work  seems  to  be  in  good  condition  and  has  successfully 
accomplished  the  purpose  for  which  it  was  intended.  The  length  of 
eflective  revetment  is  now  about  3,775  feet.  No  further  work  other 
than  minor  repairs  is  contemplated. 

For  full  details  attention  is  invited  to  Appendix  3. 

Ashhrooh  Neck,  446  miles  below  Cairo, — The  work  at  this  point  is 
done  under  allotments  from  appropriations  for  the  general  improve- 
ment of  the  river.  The  object  of  the  work  was  to  prevent  a  threat- 
ened cut-off  which  would  have  seriously  disturbed  the  regimen  of  the 
river  for  a  considerable  distance  above  and  below  and  brought  disaster 
to  towns,  levees,  and  other  works  along  the  river  banks.  The  work  was 
begun  in  1890,  when  2,820  linear  feet  of  continuous  revetment  was 
placed.  During  the  following  year  it  was  extended  4,300  feet;  2,610 
feet  were  added  in  1892-93,  and  1,475  feet  in  1894-95,  making  a  total 
length  of  protected  bank  of  11,205  feet.  Repairs  were  made  in  1894 
and  1897.  A  levee  7,300  feet  long  was  built  in  1891-92  along  the  axis 
of  the  neck  to  prevent  the  surface  erosion  arising  from  the  rapid  flow 
across  the  point  to  the  bend  below,  a  distance  of  only  2,000  feet.  This 
levee  was  badly  damaged  during  the  flood  of  1892,  but  the  large 
accumulations  of  drift  which  were  left  by  that  flood  along  the  upper 
side  of  the  neck  served  to  check  the  current  and  caused  a  large  deposit 
of  sand.  In  lieu  of  rebuilding  the  levee  this  drift  accumulation  has 
been  encouraged  by  felling  trees  and  filling  in  with  brush. 

Bepairs  to  the  revetment  were  made  during  the  past  year  covering 
a  small  break  near  the  middle  of  the  work.  High  water  prevented 
further  repairs.  The  revetment  has  been  thoroughly  eff'ective  in  check- 
ing the  erosion,  and  no  extension  is  necessary  at  present.  About  9,990 
feet  of  the  work  is  still  in  good  condition.  In  order  to  maintain  it, 
repairs  will  be  required  as  defects  develop. 

For  further  details  of  this  work,  attention  is  invited  to  previous 
reports  of  the  commission  and  Appendix  3  herewith. 

Greenville  Harbor j  478  miles  below  Cairo. — This  work  has  been  done 
under  special  appropriations  and  allotments  from  appropriations  for  the 
general  improvement  of  the  river,  supplemented  by  funds  subscribed 
by  the  citizens  of  Greenville  in  1887.  it  lias  for  its  object  the  rectifica- 
tion of  the  banks  to  prevent  the  encroachment  of  the  river  upon  the 
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town  of  Greenville,  Miss.,  and  also  to  prevent  the  destmction  of  the 
controlling  levee  line  which  protects  the  Yazoo  Basin  from  overflow. 

The  recession  of  the  bank  in  the  beud  immediately  above  Greenville 
amounted  to  about  4,000  feet  from  1882  to  1894.  The  work  began  in  1887 
alongtheimmediatefrontof  Greenville,  theproject  being  to  hold  the  bauk 
in  that  vicinity  by  means  of  ten  submerged  spur  dikes  resting  on  foun- 
dation mats  and  placed  about  500  feet  apart,  leaving  spaces  of  300  feet  ot 
unprotected  bank  between  the  spurs.  The  spurs  extended  out  into  the 
river  from  375  to  415  feet.  The  foundation  mats  were  200  feet  wide  and 
extended  about  50  feet  beyond  the  ends  of  the  spurs.  The  finished 
spurs  ranged  from  6  to  24  feet  in  height. '  This  protection  covered  aboat 
5,000  feet  of  bank.  The  rapid  erosion  of  the  bank  above  Greenville 
continued,  and  in  order  to  check  it  in  a  measure  and  save  the  dike  work 
below  a  mat  706  feet  long  by  250  feet  wide  was  sunk  in  1888  at  a  point 
about  4,000  feet  above  the  upper  spur.  The  necessity  of  revetting  the 
entire  bend  had  long  been  apparent,  but  the  funds  available  at  this  time 
would  only  i>ermit  this  small  amount  of  work. 

In  1889  two  additional  spur  dikes  and  one  pile  dike  were  put  in  above 
the  original  spurs.  The  caving  continued  in  the  upper  part  of  the  beud 
and  soon  resulted  in  flanking  the  upper  dikes  and  finally  destroyed 
them.  As  soon  as  funds  became  available  for  the  continuous  revetment 
of  the  bend  this  work  was  taken  up  and  was  carried  on  during  the  years 
1891  to  1894,  during  which  time  14,137  linear  feetof  revetment  was  put 
in  place.  Repairs  were  also  made.  The  flood  of  1894  did  further  dam- 
age to  the  spurs  originally  built.  In  1896  repairs  amounting  to  677  feet 
of  new  revetment  were  made.  Repairs  were  also  made  in  1897  and  1898. 
The  high  water  of  1898  caused  serious  damage  to  about  600  linear  feet 
of  the  revetment  at  the  head  of  the  work,  and  about  4,000  feet  was 
lost  in  the  body  of  the  work,  due  to  the  failure  of  the  subaqueous  mats. 
During  the  past  year  extensive  repairs  have  been  made.  These  repairs 
consisted  in  placing  3,790  feet  of  channel-mat  300  feet  wide,  1,318 
feet  of  channel-mat  250  feet  wide,  and  6,300  feet  of  grading  and  pav- 
ing on  the  upper  bank.  Ten  pocket-mats  were  made  and  sunk  where 
the  revetment  showed  signs  of  weakness.  Three  small  brush  and  stone 
dikes  were  built  at  the  top  of  the  bank  to  prevent  erosion  behind  the 
revetment.  The  work  was  much  delayed  during  the  season  by  quaran- 
tine restrictions,  and  high  water  prevented  the  completion  of  the  repairs. 

At  present  the  effective  revetment,  including  the  seven  spur  dikes 
which  are  still  intact,  covers  a  length  of  14,500  feet,  nearly  all  of  which 
is  in  good  condition.  It  will  be  necessary  to  extend  the  work  up  stream 
to  cover  the  damaged  portion  near  the  upper  end,  and  also  make  such 
repairs  from  year  to  year  as  may  be  required  to  maintain  the  revet- 
ment in  good  condition.  For  full  details  of  this  work  see  previous 
reports  of  the  commission  and  Appendix  3  herewith. 

Lalce  Providence  Beachy  517  to  552  miles  below  Cairo, — ^The  work  in  this 
vicinity  has  been  done  under  allotments  from  a])propriationB  for  the 
general  improvement  of  the  river.  This  reach  presented  the  most 
serious  obstructions  to  low  water  navigation  of  any  portion  of  the  river 
below  Cairo,  except,  perhaps,  the  Plum  Point  Beach.  The  depths  were 
often  as  low  as  4^  to  5  feet  on  the  crossings.  It  was  therefore  selected 
by  the  commission  as  one  of  the  reaches  where  a  project  for  systematic 
improvement  should  be  carried  out. 

The  original  project  provided  for  the  closing  of  all  side  chutes;  con- 
traction works,  for  the  purpose  of  giving  the  low  water  channel  a  uni- 
form width  of  about  3,000  feet,  and  revetment  to  prevent  the  erosion  of 
the  banks.  Under  this  project  systems  of  dikes  were  built  along  the 
left  bank  at  Duncansby,  Mayersville,  Baleshed,  and  Stack  Island,  and 
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along  the  right  bank  at  Cottonwood  and  Elton.  The  banks  were 
revetted  in  Louisiana  Bend  and  along  the  river  front  of  Mayersville 
Island.  The  work  was  begun  in  1882  and  eon  tin  ued  until  1 886.  Details 
as  to  the  amount  of  the  various  kinds  of  work  done  will  be  found  in 
the  report  of  ^e  commission  for  1895,  page  3843,  and  in  Appendix  3 
herewith. 

These  works  resulted  in  a  decided  improvement  in  the  channel  depths, 
but  they  proved  to  be  much  too  light  to  long  withstand  the  ravages  of 
the  floods.  Bevetment  was  prohibited  by  Congressional  enactment,, 
appropriations  failed,  and  the  repairs  and  extensions  deemed  necessary 
to  strengthen  and  hold  the  work  already  done  could  not  be  made,  and 
in  consequence  of  this  the  uncompleted  works  were  badly  wrecked. 
Portions  of  the  Baleshed  and  Stack  Island  systems  of  dikes  were  all 
that  remained  of  the  original  work  in  1889,  when  slight  repairs  were 
made.  The  latter  was  effective  in  closing  the  Stack  Island  chute, 
which  was  the  main  low-water  channel  when  the  improvement  of  the 
reach  began.  Portions  of  these  dikes  are  still  in  place.  Despite  the 
destruction  of  so  large  a  proportion  of  the  works  it  was  found  that  they 
had  served  a  very  useful  purpose  in  materially  improving  the  naviga- 
tion of  the  entire  reach,  which  still  continues  much  better  than  It  was 
before  the  work  was  begun. 

The  condition  of  the  works  is  fully  set  forth  in  the  reports  of  the 
commission  of  December  28, 1888,  page  2593,  and  June  20, 1889,  page 
2596. 

Louisiana  Bend  Bevetment,  522  miles /rom  Cairo, — ^Work  was  actively 
resumed  iu  1889.  The  importance  of  controlling  the  approach  to  the 
upper  end  of  the  reach  was  recognized  from  the  first,  when  12,500  feet 
of  the  caving  bank  in  Louisiana  Bend  was  revetted.  This  work  was 
lost  for  the  reasons  already  set  forth,  and  its  destruction  had  much  to 
do  with  the  loss  of  the  works  below. 

On  resumption  of  the  work  6,024  linear  feet  of  revetment  was  put  in 
along  the  upper  part  of  Louisiana  Bend  iu  1889  and  1890.  During  the 
next  two  seasons  the  work  was  extended  downstream  11,059  feet.  Since 
1893  the  work  in  the  bend  has  been  confined  to  repairs  to  the  revet- 
ment, especially  where  it  crosses  the  month  of  Old  Eiver.  Here  seven 
spur  dikes  of  brush  and  stone  have  been  constructed  to  prevent  scour 
behind  the  revetment  at  high  water.  Bepairs  amounting  to  about  1,247 
linear  feet  of  new  revetment  were  made  in  1896  and  1897. 

The  flood  of  1897  developed  several  breaks  in  the  revetment,  the 
thorough  repair  of  which  will  require  the  construction  of  about  2,900 
linear  feet  of  new  work.    No  work  has  been  done  during  the  past  year. 

The  revetment  now  in  place  covers  a  length  of  about  15,820  feet  of 
bank.  No  general  recession  of  the  revetted  portion  of  the  bank  has 
occurred  since  the  revetment  was  completed. 

For  further  details  of  this  work  attention  is  invited  to  Appendix  3, 
submitted  herewith. 

Lake  Providence  revetment^  540  miles  from  Cairo. — The  rapid  erosion 
of  the  bank  along  the  front  of  Lake  Providence  threatened  to  destroy 
the  town  and  a  very  large  levee  which  crosses  the  foot  of  the  lake,  the 
destruction  of  which  would  require  a  long  line  of  levee  to  be  built 
around  the  lake.  It  was  therefore  decided  to  hold  the  bank  by  means 
of  continuous  revetment,  and  work  was  begun  in  1894.  It  is  done  under 
allotments  from  appropriations  made  for  the  general  improvement  of 
the  river. 

During  the  working  season  of  1894-95  about  10,140  feet  of  revetment 
was  put  in.  In  1898  the  caving  above  the  revetment  became  so  active 
as  to  threaten  the  head  of  the  work.    In  order  to  protect  it  the  work 
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was  extended  300  feet  upstream  into  a  pocket  formed  by  the  caving. 
This  work  was  begun  in  January,  1899,  but  was  suspended  on  accoant 
of  high  water.  Operations  were  resumed  during  the  latter  part  of  Feb- 
ruary, and  after  considerable  difficulty  a  mat  was  sunk  420  feet  long 
and  290  feet  wide.    The  high  stage  of  river  [)revented  all  bank  paving. 

In  order  to  fully  protect  the  levees  which  are  threatened  by  the  ero- 
sion above  the  revetment,  it  will  be  necessary  to  extend  the  work 
upstream  and  repair  the  old  work.  Provision  has  already  been  made 
for  an  extension  of  about  2,000  feet. 

The  estimated  length  of  revetment  in  good  condition  at  t^e  present 
time  is  about  9,800  feet.  It  has  been  efiective  in  checking  the  reces- 
sion of  the  bank. 

For  details  of  this  work  attention  is  invited  to  Appendix  3,  submitted 
herewith. 

Delta  Point  revetment^  598  miles  below  Cairo, — ^In  1876  a  cnt-off 
occurred  which  left  the  city  of  Vicksburg  on  a  lake  some  distance  frooi 
the  river  proper.  This  distance  was  rapidly  increase  by  the  reoessioo 
of  the  right  bank  of  the  cut-off,  now  known  as  Delta  Point. 

From  1878  to  1881  the  point  was  revetted  for  a  distance  of  5,400 
feet,  and  one  mattress  spur  dike  and  two  screen  dikes  were  built  to 
prevent  this  recession,  which  threatened  the  destruction  of  Vicksburg 
Harbor.    This  work  was  done  under  the  Engineer  Department. 

In  1882  the  work  was  placed  under  the  supervision  of  the  Missis- 
sippi Eiver  Commission.  From  1882  to  1885  the  point  was  revetted 
for  a  length  of  5,383  feet.  In  this  work  the  mats  used  were  from  150 
to  175  feet  wide. 

In  1893  and  1894  the  work  was  extended  upstream  1,065  feet,  the 
mats  used  being  300  feet  wide.  Eepairs  to  the  previous  work  were 
also  made. 

After  the  flood  of  1807  it  was  found  that  considerable  caving  had 
taken  place  immediately  above  and  below  the  work,  and  an  extension 
of  the  revetment  was  needed.  Plans  were  made  to  extend  the  revet- 
ment about  900  feet  upstream  and  800  feet  downstream  during  the 
past  year,  but  the  season  was  not  favorable  for  such  work,  and  it  was 
deferred  until  the  coming  year,  when  it  will  be  taken  up.  The  work 
in  place  is  doing  good  service. 

A  summary  of  the  work  done  by  the  commission  in  the  improve- 
ment of  Vicksburg  Harbor  is  given  in  their  annual  report  of  1897, 
page  3728.     ' 

The  river  and  harbor  act  of  July  13, 1892,  provided  for  the  improve- 
ment of  Vicksburg  Harbor  by  the  diversion  of  Yazoo  River  into  Cen- 
tennial Lake,  which  is  now  being  done  by  the  Engineer  Department. 

Attention  is  invited  to  Appendix  3  for  further  details  of  the  work  at 
Delta  Point. 

Fourth  district^  Warrenton,  Miss,,  to  Head  of  the  Passes,  453  miles, — 
Headquarters  at  3232  Prytania  street,  New  Orleans,  La.  District  offi- 
cers: Maj.  J.  H.  Willard,  Corps  of  Engineers,  United  States  Army, 
from  the  beginning  of  the  year  until  November  30, 1898;  Capt.  Henry 
Jervey,  Corps  of  Engineers,  United  States  Army,  from  November  30, 
1898,  to  March  23, 1899;  Maj.  George  McC.  Derby,  Corps  of  Engineers, 
United  Sates  Army,  from  March  23, 1899. 

The  works  for  the  improvement  of  the  channel  and  the  rectification 
of  the  banks  in  this  district  include  the  improvement  of  the  harbor  at 
Natchez,  Miss.,  and  Vidalia,  La.,  the  improvement  at  the  junction  of 
the  Mississippi,  lied,  and  Atchafalaya  rivers,  and  the  protection  of  the 
banks  in  the  harbor  of  New  Orleans. 
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Harbors  oflfatcheZy  Miss.^  and  Vidaliaj  La.y  700  miles  below  Oairo.^^ 
This  work  is  located  in  Oiles  Bend  and  consists  of  a  series  of  spnr  dikes 
placed  at  intervals  of  450  feet  along  the  caving  bend  and  a  levee  con- 
Btracted  along  the  axis  of  the  neck  to  prevent  surface  erosion  during 
overflow  stages.  It  is  carried  on  under  special  appropriations  for  the 
improvement  of  Natchez  and  Yidalia  harbors,  and  allotments  from 
appropriations  for  the  general  improvement  of  the  river.  Its  object  is 
to  fix  the  bank  lines  in  Giles  Bend  so  as  to  prevent  a  threatened  cut- 
off, which  would  seriously  injure  the  harbor  of  Natchez  and  destroy  the 
town  of  Yidalia,  besides  endangering  important  levees  and  towns  for 
many  miles  above  aud  below  in  consequence  of  the  increased  caving  of 
the  banks  which  would  ensue. 

In  1858  the  distance  across  the  neck  was  about  3  miles.  By  1883  the 
caving  had  reduced  the  width  to  about  0,000  feet.  From  1683  to  1897 
the  erosion  in  the  deepest  part  amounted  to  3,200  feet  on  the  upper  side 
of  the  point,  but  a  fill  1,300  feet  in  width  occurred  on  the  lower  side  of 
the  point,  so  that  the  bank  line  has  extended  over  the  bend  where 
formerly  the  water  was  more  than  100  feet  in  depth.  The  changes  in 
the  relative  positions  of  the  caving  on  the  upper  side  of  the  point  and 
the  filling  on  the  lower  side,  where  at  one  time  it  was  caving,  have  been 
such  that  the  change  in  the  width  of  the  neck  at  the  narrowest  point 
since  18^  has  been  comparatively  slight 

Under  the  direction  of  the  Engineer  Department  a  project  was  pre- 
pared in  1880  to  protect  the  harbors  of  Natchez  and  Vidalia  by  revet- 
ting 2f  miles  of  Giles  Bend  and  6  miles  of  Marengo  Bend,  and  under 
that  project  some  work  was  done  in  the  latter  bend. 

In  1881  the  work  was  taken  up  in  Giles  Bend,  where  some  4^500  linear 
feet  of  bank  was  covered  by  a  system  of  open  dike  work  and  screens 
made  of  sawed  lumber  and  poles,  the  shore  ends  of  the  dikes  being 
reenforced  with  mattresses.  Some  of  these  screen  dikes  extended  out 
600  feet  from  the  bank  into  water  120  feet  deep.  They  were  held  in 
place  by  cribs  filled  with  stone. 

The  above  work  was  done  under  special  appropriations  amounting 
to  $90,000.  In  1882  the  work  came  under  the  juriadiction  of  the  com- 
mission, with  an  unexpended  balance  of  about  $8,000.  (See  Annual 
Bei)ort  of  1891,  page  3410.)  A  project  was  prepared,  but  no  funds 
were  made  available  for  continuing  the  work  until  July  13, 1892,  when 
the  sum  of  $80,000  was  appropriated.  All  of  the  old  work  had  disap- 
peared long  befi>re  this  time. 

The  first  work  decided  on  was  the  construction  of  the  levee  along  the 
axis  of  Gowpen  Point,  as  the  amount  appropriated  was  not  sufficient  to 
commence  so  extensive  a  work  as  the  revetment  of  the  bend.  Diffi- 
culties in  getting  the  right  of  way  for  the  levee  caused  delay,  and  the 
condemnation  proceedings  which  became  necessary  were  not  settled 
until  September  15, 1894..  The  construction  of  the  levee  was  begun  in 
October,  1894,  and  completed  in  March,  1895.  It  extends  trom  the 
bluff's  out  along  the  axis  of  the  point  tor  a  distance  of  19,500  feet,  and 
contains  267,810  cubic  yards  of  earthwork.  In  1897  the  levee  was 
enlarged  by  the  addition  of  86,000  cubic  yards  of  earth,  and  the  exposed 
end  of  the  levee  was  protecti'd  with  rock  revetment. 

The  construction  of  spur  dikes  for  the  purpose  of  preventing  further 
recession  of  the  banks  in  Giles  Bend  was  begun  in  August,  1897,  and 
by  January  4, 1898, 15  spurs  had  been  successfully  placed.  The  advent 
of  high  water  prevented  further  extension  of  the  work.  The  upper  spur 
is  located  near  the  upper  limit  of  caving,  and  the  work  as  a  whole  covers 
about  7,0<»0  feet  of  bank.    Each  spur  consists  of  a  foundation  mat  150 
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feet  wide  by  300  feet  long  and  2  feet  thick,  and  2  cribs  6  by  24  by  200 
feet  and  6  by  16  by  250  feet,  respectively.    They  are  sunk  normal  to 
the  bank  at  intervals  of  aboat  450  feet.    A  strip  of  bank  50  feet  wide 
along  the  axis  of  the  dike  is  graded  and  paved  from  the  low  water  line 
np  to  about  a  3o-foot  stage.    A  single  line  of  piles  spaceii  about  a  foot 
apart  was  also  driven  along  the  prolongation  of  the  axis  of  each  crib 
toward  the  top  of  the  bank.    The  object  of  these  piles  was  to  check  the 
current  and  prevent  fte>our  along  the  upper  bank.    The  accumulation  of 
drift  against  the  ])iling  formed  so  much  of  an  obstruction  to  the  flow 
that  the  eddy  effect  increased  rather  than  diminished  the  scour,  and 
the  piling  was  therefore  cut  down.    Work  was  resumed  September  8, 
1898,  and  continued,  with  many  interruptions  due  to  quarantine  restric- 
tions, until  January  31, 1899,  when  it  was  entirely  suspended  on  account 
of  high  water.    During  this  time  a  spur  was  put  in  between  spurs  8 
and  9,  with  upyier  bank  paving  of  brick  150  feet  wide.    Sections  of  mat 
were  also  sunk  below  spurs  5,  6,  and  14  and  above  spurs  5  and  7.    These 
repairs  were  made  necessary  by  the  erosion  between  the  spurs,  which 
had  injured  the  work  in  several  places  and  even  threatened  to  destroy 
some  of  the  dikes  entirely.    Extensive  repairs  will  be  made  during  the 
coming  season  by  placing  a  continuous  revetment  between  the  spurs 
below  the  low  water  line.    A  general  extension  of  the  work  to  the  lower 
end  of  the  bend  is  urgently  needed,  and  ample  funds  should  be  pro- 
vided for  tliat  pnrpose.    Full  details  of  the  work  at  Natchez  and 
Vldalia  harbors  will  be  found  in  Appendix  4  attached  hereto. 

Junction  of  the  Misnusippi^  Red^  and  A  tchafalaya  riverSy  Louisianaj  764 
miles  helow  Cairo. — The  work  in  this  locality  has  for  its  objects  the  lim- 
itation and  control  of  the  outflow  through  the  Atcliafalaya  and  the 
improvement  of  the  lowwater  channels  from  the  Mississippi  River  to 
the  Eed  and  Atcha^ilaya  rivers.  A  full  description  of  the  locality  is 
given  in  the  Annual  Keport  of  1888,  page  2297,  and  1892,  page  3207. 
The  work  consists  of  a  series  of  sill  dams  in  the  Atchafalaya,  about  5 
miles  below  its  head,  and  annual  dredging  in  lower  Old  Biver  during 
low-water  stages.  It  is  carried  on  under  special  appropriations  and 
allotments  made  from  appropriations  for  the  general  improvement  of 
the  Mississippi  River. 

Work  on  sill  No.  1  in  the  Atchafalaya  was  begun  in  August,  1887. 
The  sill  is  located  about  500  feet  below  the  mouth  of  Bayou  des  Glaizes 
and  extends  entirely  across  the  stream  from  one  high-water  bank  to  the 
other,  and  is  normal  to  the  current.  The  sill  was  made  of  willow  mat- 
tress 3  feet  thick,  75  feet  wide,  and  304  feet  long,  sunk  in  place  with 
about  42  pounds  of  rock  for  e  ich  square  foot  of  surface.  The  banks 
were  graded  and  the  mattress  on  the  left  bank  was  carried  to  high- 
water  mark.  On  the  right  bank  the  sill  was  connected  with  the  levee 
by  two  earth  embankments  paved  with  stone.  The  sill  as  completed 
is  304  feet  wide. 

In  1888  a  dam  was  built  on  this  sill,  the  crest  of  which  was  carried 
up  to  within  6  feet  of  low-water  mark,  the  average  height  being  about 
15  feet.  This  dam  was  made  up  of  alternate  layers  of  willow  mattress, 
hard  clay  and  gravel,  with  a  heavy  covering  of  stone  over  the  top  layer. 
The  upper  edge  of  the  dam  is  20  feet  below  the  upstream  edge  of  the 
sill.  It  is  100  feet  wide  at  the  base  and  30  feet  wide  on  top.  This  dam 
reduced  the  area  of  the  cross  section  at  low  water  from  15,147  square 
feet  to  4,471  square  feet,  and  at  high  water  from  63,479  square  feet  to 
50,710  square  feet. 

In  1888-89  Dam  No.  3  was  constructed  at  a  point  about  1,750  feet 
below  Dam  No.  1,  the  material  and  form  of  construction  being  the  same 
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as  employed  in  the  first  dam.  Minor  repairs  were  made  to  the  dams  in 
1894. 

At  the  present  time  it  is  found  that  the  crests  of  the  dams  have 
settled  to  a  considerable  extent,  due  largely  to  a  compressing  of  the 
structure  itself  rather  than  sinking  into  the  bed  of  the  stream.  The 
ends  of  the  sills,  consisting  of  willow  mats,  above  the  low-water  line 
are  badly  decayed,  but  the  banks  covered  by  them  show  no  tendency 
to  erosion.  An  examination  of  the  bed  of  the  stream  in  December, 
1898,  shows  that  tlie  sill  dams  have  been  entirely  successful  in  limiting 
the  discbarge  and  checking  the  tendency  to  enlargement.  The  depth 
of  the  channel  from  the  head  of  the  Atchafalaya  to  a  point  several 
miles  below  the  dams  has  remained  practi<'ally  unchanged,  with  the 
exception  of  the  scour  on  the  lower  side  of  the  dams.  If  this  scour 
should  continue  it  would  very  soon  injure  the  dams,  and  in  order  to 
preserve  them  the  sill  mats  will  be  widened  in  the  locality  where  the 
scour  is  most  active.  These  extensions  will  be  made  during  the  coming 
Benson. 

A  survey  of  lower  Old  River  was  made  during  the  past  winter  for 
the  pur|>ose  of  ascertaining  what  changes  had  occurred  since  1894 
between  the  mouth  of  Old  Kiver  and  the  head  of  the  Atchafalaya. 
The  mean  of  all  the  cross  sections,  112  in  number,  referred  to  the  35- toot 
stage  at  Barbres  Landing,  shows  an  average  increase  in  cross  sectional 
area  of  942  square  feet,  or  about  4^  per  cent.  The  average  depth 
increased  4.2  feet,  or  about  17  per  cent;  the  average  width  decreased 
76  feet,  or  about  10  per  cent. 

There  has  been  a  very  marked  recession  of  the  right  bank  of  Old 
River  near  its  mouth,  which  has  amounted  to  about  900  feet  in  four 
years.  Aside  from  this,  the  changes  have  not  been  great  enough  to 
require  attention  at  the  present  time.  During  the  low* water  season  of 
1898  the  dredge  Ram  was  in  the  field  from  August  7  to  November  17, 
and  was  engaged  in  actual  dredging  forty-three  and  one-half  days  of 
ten  hours  each,  during  which  time  73,800  cubic  yards  of  material  was 
removed.  The  dredge  was  idle  twenty-eight  days  while  the  river  was 
too  high  to  require  dredging.  A  good  navigable  depth  from  the  Mis- 
sissippi River  to  the  Atchafalaya  and  Red  rivers  was  easily  maintained 
throughout  the  season. 

For  further  details  concerning  the  operations  at  the  junction  of  the 
Red  and  Atchafalaya  rivers,  attention  is  invited  to  Appendix  4  here- 
with. 

New  Orleans  Harbor^  966  miles  below  Cairo, — The  work  is  done  under 
a  special  appropriation  made  for  the  improvement  of  ]^ew  Orleans 
Harbor.  The  original  project  provided  for  the  protection  of  about 
50,000  ieet  of  bank  by  means  of  continuous  revetment  and  spurs.  The 
object  of  the  work  is  to  prevent  the  erosion  of  banks  along  the  harbor 
front,  where  even  a  comparatively  slight  recession  would  cause  great 
damage  to  valuable  property.  The  caving  is,  however,  sometimes  quite 
extensive,  and  in  such  cases  great  damage  may  be  done.  In  October, 
1891,  the  river  ft-ont  in  the  vicinity  of  French  Market,  covering  an  area 
some  200  feet  in  width  and  about  1,600  feet  long,  subsided  from  5  to  10 
feet,  carrying  with  it  the  tracks  of  the  Louisville  and  Nashville  and 
Southern  Pacific  railways,  the  wharf,  and  several  small  buildings. 

The  work  was  begun  in  1883  at  the  head  of  Carrollton  Bend,  where 
a  mat  400  feet  wide  and  470  feet  long  was  sunk,  when  high  water  and 
lack  of  material  caused  a  suspension  of  operations. 

Oouldsboro  Bend. — In  1884  the  work  was  taken  up  in  Gonldsboro 
Bend.    The  caving  had  become  active,  and  two  spur  dikes  were  pat  in 
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normal  to  the  general  direction  of  the  bank  and  another  spnr 
about  half  finished.  Thene  spurs  consist  of  a  foundation  mattress  of 
willow  and  stone  200  feet  wide  and  350  long.  On  this  foundation  are 
placed  six  cribs,  one  above  the  other,  constructed  of  poles  filled  in  with 
brush  and  ballasted  with  stone.  The  bottom  crib  is  60  feet  wide,  and 
its  upstream  edge  is  placed  70  feet  below  the  upper  edge  of  the  founda- 
tion mattress.  The  bottom  crib  is  the  shortest,  and  they  increase  in 
length  so  that  the  top  crib,  which  is  22  feet  wide,  has  a  sh)pe  of  about 
3  horizontal  to  1  vertical  from  the  low-water  line  to  deep  water  in  the 
channel.    The  dikes  extend  out  in  the  stream  about  300  feet. 

In  1886-87  two  more  spurs  were  put  in  place  in  Gouldsboro  Bend. 
In  the  winter  of  1887-88  the  unfinished  spur  dike  of  the  first  season 
was  completed,  additions  were  made  to  one  of  the  spurs  of  the  previous 
seasim,  and  a  new  spur  was  built.  This  last  spur  was  the  largest  one 
of  the  system,  it  being  about  40  feet  high,  with  the  river  end  resting  in 
100  feet  of  water. 

Greenville  Bend. — Two  spur  dikes  were  constructed  in  Greenville 
Bend  opiK)site  Audubon  Park  in  1888-89.  These  spurs  are  450  feet 
long  and  extend  to  a  maximum  depth  of  150  feet.  They  are  located 
about  1,000  feet  apart.  The  upper  spur  was  about  60  feet  high  and  the 
lower  spur  about  48  feet  high.  They  were  built  with  a  top  slope  of  1 
ou  3  from  the  low-water  line  to  deep  water. 

Third  district  work. — Four  spur  dikes  were  built  in  1889  in  the 
third  district  of  the  city  of  New  Orleans,  extending  from  the  foot  of 
Emily  street  downstream.  They  were  put  in  at  intervals  of  about 
1,000  feet.  The  river  in  this  vicinity  had  encroached  so  far  upon  the 
city  front  that  it  became  necessary  to  move  the  levee  back  so  that  it 
practically  destroyed  an  improved  street.  It  was  therefore  important 
to  stop  all  further  recession  of  the  bank  line.  To  this  end  the  spurs 
in  this  locality  were  connected  with  the  levee  by  a  bank  of  earth  extend- 
ing from  the  end  of  the  spur  proper  at  the  low- water  line  to  the  top  of 
the  levee.  This  embankment  was  paved  with  gravel  and  broken  stone 
to  protect  it  from  scour.  The  subaqueous  portions  of  the  dikes  were 
similar  to  those  previously  described. 

In  1891  there  were  four  dikes  added  in  this  district,  the  upper  one 
being  about  opposite  the  foot  of  Clouet  street. 

In  1894-95  a  continuous  mattress  1,020  feet  long  and  about  400  feet 
wide  was  laid  between  the  two  upper  dikes  in  the  third  district  to 
prevent  erosion  between  the  spurs.  Mats  were  also  placed  immediately 
below  four  of  the  spurs  for  the  same  purpose. 

Experience  showed  that  the  interval  between  the  spurs  was  too 
great,  and  foundation  mats  for  four  intermediate  spurs  were  laid  in 
1894-95.  These  spurs  were  completed  in  1896-97,  and  four  other  inter- 
mediate spurs  were  also  built  and  placed  during  the  same  season. 

CarroUton  Bend. — In  1890  work  was  resumed  in  GarroUtou  Bend 
along  the  Southport  front  and  about  2,500  feet  below  the  mattress  that 
was  sunk  in  1883.  Three  sloping  spurs  were  built  in  1890-91,  and 
during  the  following  season  two  more  spurs  were  put  in. 

In  189:^-93  continuous  revetment  was  put  in  between  the  spurs. 
During  the  past  season  a  new  mattress  was  placed  near  the  lower  end 
of  Southport  wharf,  where  a  break  in  the  bank  had  developed. 

In  1897  serious  caving  at  Algiers  destroyed  a  large  amount  of  valu- 
able property.  The  ferry  landing,  ferry  house,  Grand  Isle  Railway 
depot,  and  some  400  feet  of  li-vee  were  destroyed.  In  order  to  prevent 
further  disaster  it  was  decided  to  extend  the  spur  dikes  from  Goulds- 
boro down  to  Algiers  Point. 
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The  project  provided  for  the  construction  of  eleven  spur  dikes  spaced 
at  intervals  of  450  feet,  the  foundation  mats  to  be  450  feet  long  by  150 
feet  wide.  Short  spurs  without  foundation  mats  were  also  to  be  put 
ill  between  spurs,  to  act  as  buttresses  in  supporting  the  bank  where  it 
was  unusually  steep. 

Work  was  begun  on  August  26, 1898,  but  was  soon  suspended  on 
account  of  quarantine  restrictions  due  to  the  prevalence  of  yellow  fever. 
For  two  months  during  the  best  part  of  the  season  no  work  could  be 
done.  It  was  resumed  on  November  4  and  continued  until  January  23, 
1899,  when  operations  were  again  suspended  on  account  of  high  water. 
During  this  time  si^c  spur  dikes  and  two  buttresses  were  constructed. 
They  extend  from  Slidell  street  down  to  Algiers  Point,  and  cover  that 
portion  of  the  bank  which  was  in  greatest  danger  from  erosion.  As 
this  work  was  done  under  great  difficulties,  mostly  incident  to  quaran- 
tine regulations^  the  cost  has  been  unusually  high. 

At  the  present  time  the  banks  of  New  Orleans  Harbor  are  protected 
at  the  following  points:  In  Oarrollton  Bend,  470  feet  of  mattress  at  the 
head  of  the  bend  and  five  spur  dikes  with  continuous  revetment 
between  at  South))ort,  covering  about  2,500  feet  of  bank;  two  spur 
dikes  1,000 feet  apart  in  Greenville  Bend,  opposite  Audubon  Park;  six 
spur  dikes  in  Gouldsboro  Bend',  covering  about  4,000  feet  of  bank;  six 
spur  dikes  and  two  buttresses  above  Algiers  Point,  covering  about  2,500 
feet  of  bank;  and  in  the  third  district,  below  Olonet  street,  sixteen  spur 
dikes  with  l,02ofeet  of  continuous  revetment  at  the  up|)er  end,  and  addi- 
tional mattresses  placed  on  the  lower  side  of  the  foundation  mats  of 
tlve  spurs,  all  covering  about  7,500  feet  of  bank.  This  gives  a  total  of 
about  18,000  linear  feet  of  bank  that  has  been  covered  by  dikes  and 
revetment. 

In  the  Third  district  a  cave,  extending  from  Bartholomew  street  down- 
stream about  310  feet,  occurred  on  August  23, 1898.  The  levee  was 
carried  down  with  it,  as  was  also  the  skeleton  wharf  constructed  by  the 
Orleans  Levee  Boartl  for  the  purpose  of  sustaining  the  levee. 

The  Orleans  Levee  Board  are  engaged  in  putting  in  a  skeleton  wharf 
all  along  the  revetted  front  of  the  Third  district.  This  wharf  consists 
of  nine  rows  of  piling  extending  out  into  the  river  100  feet  or  more. 
Along  the  shore  side  of  the  inner  row  of  piling  a  line  of  sheet  piling  is 
placed,  and  against  this  the  levee  is  built.  This  work  threatens  the 
destruction  of  the  revetment  already  in  place  and  effectually  prevents 
the  reenforceinent  and  repair  which  is  so  essential  to  the  proper  main- 
tenance of  the  dikes. 

The  conditions  in  Carrollton  Bend,  below  Southport,  are  also  threat- 
ening, and  it  is  probable  that  an  extension  of  the  work  will  be  required 
to  hold  the  banks. 

The  work  above  Algiers  Point  to  the  Qouldsboro  dikes  will  be  con- 
tinned  and  completed  at  an  early  day. 

The  valuable  business  property  which  lies  along  the  water  front  of 
this  great  harbor  is  threatened  with  destruction  by  caving  banks,  which 
often  develop  with  little  or  no  warning.  Under  such  unusual  condi- 
tions it  seems  evident  that  ample  funds  should  be  provided  to  meet  all 
emergencies  and  to  carry  the  work  to  complej;ion  in  such  an  economical 
and  substantial  manner  as  will  give  a  fair  degree  of  permanence  to  the 
banks. 

For  ftirther  information  concerning  the  work  in  New  Orleans  Harbor, 
attention  is  invited  to  Appendix  4  transmitted  herewith. 


3318      REPORT  OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARlfT. 

PLANT. 

The  steamer  Misaiasippi^  which  is  Dsed  for  the  inspection  trips  of  the 
commission  and  as  a  tender  lor  tho  dredges,  has  been  supplied  with 
new  boilers  during  the  past  year.  Some  of  the  bottom  plates  were 
damaged  by  striking  hidden  obstructions  in  the  river,  and  the  boat  is 
now  in  the  dry  dock  at  Keokuk  undergoing  necessary  repairs. 

The  plant  pertaining  to  surveys,  gauges,  and  observations  has  been 
cared  for,  and  such  minor  repairs  have  been  made  as  were  found  nec- 
essary to  keep  it  in  serviceable  condition. 

The  plant  in  the  First  and  Second  districts  has  been  cared  for  at 
Memphis  when  not  in  use.  Muc.h  of  it  is  in  bad  condition  and  will 
require  extensive  repairs  and  renewals.  The  steamer  Titan  was  sunk 
on  August  25  by  striking  a  snag.  The  falling  river  left  her  on  a  dry 
bar,  and  she  was  not  floated  until  December  29.  She  is  now  at  St.  Louis 
undergoing  extensive  repairs. 

The  steamer  Itasca  was  also  sunk,  but  was  successfully  raised  and 
repaired.  Minor  repairs  were  made  to  all  plant  to  keep  it  in  serviceable 
condition. 

In  the  Third  district  the  plant  when  not  in  use  was  cared  for  at 
Greenville,  Miss.  The  new  steel  hull  towboat  Arthur  Hider  has  been 
completed  and  is  now  in  use.  Minor  repairs  were  made  to  the  plant. 
Much  of  this  plant  is  worn  out  and  in  bad  condition,  and  extensive 
renewals  are  required.  Twelve  barges  and  two  mat  boats  will  be  built 
this  season. 

The  plant  of  the  Fourth  district  has  been  cared  for  at  New  Orleans 
and  Natchez  when  not  employed  on  the  various  works.  Much  of  the 
plant  is  in  bad  condition,  and  extensive  repairs  and  renewals  are 
required  to  meet  the  demands  of  the  work.  The  steel-hull  towboat 
GenL  Newton  has  been  completed  and  delivered  by  the  contractors. 
This  boat  takes  the  place  of  the  Osceola,  which  was  condemned  and 
sold.  Two  barges  were  transferred  to  the  Quartermaster's  Department, 
and  they  are  now  being  replaced  with  new  ones. 

The  hull  of  the  dredge  Kam  is  in  bad  condition,  and  a  contract  has 
been  entered  into  with  the  Springdeld  Boiler  and  Manufacturing  Com- 
pany for  the  construction  of  a  steel  hull  to  take  the  place  of  the  pres- 
ent wooden  hull. 

Only  such  repairs  as  were  absolutely  needed  to  keep  the  plant  in 
working  condition  were  made  during  the  year,  on  account  of  a  lack  of 
funds. 

SURVEYS  AND   OBSERVATIONS  IN  THE  DISTRICTS. 

First  and  Second  districts. — A  survey  was  made  in  the  upper  ISt. 
Francis  Levee  district  for  a  levee  line  from  Birds  Point  to  O'Briens,  a 
distance  of  12  miles.  A  survey  of  the  Levee  line  of  the  White  River 
Levee  district,  74  miles  in  extent,  was  also  made,  flydrographic  sur- 
veys for  the  purpose  of  locating  new  works  and  ascertaining  tli<*  condi- 
tion of  old  works  were  made  at  Point  Pleasant,  Oarnthersville,  Island 
34,  Memphis  Harbor,  Nonconnah  liock,  Helena  Harbor,  and  at  other 
points  where  work  was  iq  progress. 

Third  district. — Surveys  were  made  to  ascertain  the  rate  of  caving  at 
Caulks  Neck,  Carters  Neck,  and  in  the  following  bends:  Cypress,  Choc- 
taw, Rowdy,  Spanish  Moss,  Walkers,  Matthews,  and  Island  !»2.  Com- 
plete surveys  were  also  made  to  ascertain  the  condition  of  the  several 
revetments. 

Fourth  district — Surveys  were  made  for  a  new  line  of  levee  in  Kemps 
Bend,  taking  in  the  topography  for  some  distance  from  the  river.    Sur- 
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veys  were  also  made  of  Giles  Bend,  Atchafalaya,  and  Old  Biver  from 
Simmesport  to  Ked  Eiver  Landing,  and  of  the  several  caving  bends  in 
New  Orleans  Harbor. 

LEVEES. 

Since  the  last  annual  report  of  the  commission  two  sundry  civil  bills 
have  been  passed  by  Congress  containing  appropriations  for  the 
improvement  of  the  Missit^sippi  Eiver. 

From  the  bill  for  the  fiscal  year  ending  Jnne  30, 1899,  approved  Jnly 
1,  1899,  the  following  allotments  were  made  for  levees: 


Lower  St.  Francis  district $34,000 

White  River  district 30,000 

Upper  Yazoo  district 46, 000 

Lower  Yazoo  district • 350, 000 

Upper  Tensas  district 21r»,  000 

Lower  Tensas  district 150, 000 

Atchafalaya  district 87, 000 


Lafourche  district $36,000 

Barataria  district 27, 000 

Pontcbartrain  district 76,000 

Lake  Borgne  district 24,000 

1, 076, 000 


From  the  bill  for  the  fiscal  year  ending  June  30, 1900,  approved 
March  3, 1899,  the  following  allotments  were  made  for  levees: 

$20,000    Atchafalaya  district $98,800 


Upper  St.  Francis  district 

Lower  St.  Francis  district ... 

White  River  district 

Upper  Yazoo  district 

Lower  Yazoo  district 

Upper  Tensas  district , 

Lower  Tensas  district 


123,500 
61, 750 
123, 500 
247, 000 
197,600 
217,  300 


Lafourche  district 

Barataria  district 

Pontchartrain  district. 
Lake  Borgue  district.. 


37, 050 
24,700 
74,100 
24,700 


1, 250, 000 


During  the  past  year  10,823,294  cubic  yards  of  earthwork  have  been 
added  to  the  levees,  of  which  the  United  States  built  7,086,758,  and 
the  State  and  local  authorities  3,136,541  yards.  Of  the  existing  levees 
the  State  and  local  authorities  have  built,  in  the  aggregate,  aliout  60 
per  cent.  The  proportion  in  the  several  districts  is  vei  v  difiVrent,  being 
greater  where  they  have  been  long  organized  and  prosperity  and  improve- 
ment have  followed  protection  from  overflow.  It  is  not  probable  that 
the  State  and  local  contributions  will  be  as  great  in  the  future  as  in  the 
past,  as  their  work  has  been  done  not  only  with  the  proceeds  of  special 
taxes,  which  will  be  continued,  but  also  from  the  sale  of  bonds,  to  which, 
in  many  localities,  a  1  mit  has  been  reached.  In  addition  to  the  direct 
contributions  mentioned  the  States  and  local  authorities  have  iiivari- 
ably  furnished  the  United  States  with  the  right  of  way  for  levees,  i)ay- 
ing  all  cost  of  expropriation,  which,  in  many  cases,  has  been  a  heavy 
burden. 

The  present  condition  of  the  levee  system  in  the  several  basins  and 
districts  is  as  follows: 

ST.  FBANOIS  BASIN. 

The  8t.  Francis  Basin^  on  the  right  bank  of  the  Mississippi,  com- 
mences below  Gape  Girardeau  and  extends  to  the  Helena  Hills.  Big 
Trairie  Kidge,  substantially  above  overtiow,  extending  from  the  high- 
lands at  Commerce  to  New  Madrid,  divides  the  basin  into  the  Upper 
and  Lower  St.  Francis  Levee  district. 

The  Upper  St  Francis  Levee  district^  starting  below  Commerce,  has  a 
river  frcmt  of  105  miles, to  New  Madrid.  It  is  subject  to  overtiow  only 
fi-om  this  direction.  Its  area  is  about  700  s(]uare  miles.  The  local 
authorities  have  built  a  levee  from  the  hills  at  Commerce  to  the  vicinity 
of  Biids  Point,  at  the  confluence  of  the  Ohio  River,  a  distance  of  about 
35  miles.  Here  the  work  enters  the  jurisdiction  of  the  Mississippi 
River  Commission.   To  complete  the  protection  of  the  district  requires 
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a  levee  with  a  length  of  aboat  70  miles  to  near  New  Madrid,  wittt 
tents  of  aboat  7,000,000  cobic  yards  of  earthwork. 

From  the  appropriation  of  1899  an  allotment  of  $20,000  was  made  for 
the  commenoenient  of  this  work. 

The  Lower  St.  Francis  Levee  district  extends  from  the  higb1»nds 
below  New  Madrid,  in  the  vicinity  of  Point  Pleasant,  to  the  Helena 
Hills.  It  has  a  river  frontage  of  218  miles  and  an  area  of  about  3,5(K> 
square  miles.  Its  overflow  is  mainly  from  the  Mississippi  front,  bat 
flood  water  can  reach  it  through  the  gap  between  Cape  Oirardeao  and 
Commerce,  and  also  over  low  points  in  the  Big  Prairie  Bidge  when  the 
upper  district  is  overflowed.  The  former  source  of  overflow  has  been 
cut  off  by  a  State  levee,  and  the  latter  will  be  closed  by  the  extension 
of  leveeH  from  Birds  Point  to  the  vicinity  of  New  Madrid. 

TLiis  district  is  of  recent  organization.    State  work  commenced  there 
about  1^92,  and  the  first  allotment  made  by  the  Mississippi  iliver  Com- 
mission was  in  1894.    The  work  now  under  construction  extends  from 
Point  Pleasant  to  the  bend  back  of  Centennial  Island,  a  distance  of 
about  122^  miles.   To  this  may  be  added  a  piece  of  levee,  6  miles  loug, 
in  Walnut  Bend,  built  by  special  appropriation  in  1894  to  prevent  the 
confluence  of  the  Mississippi  and  St.  Francis  rivers  at  that  point.    The 
128^  miles  of  levee  now  under  construction  contain  7,409,908  cubic 
yards,  and  it  is  estimated  that  5,667,190  more  will  be  required  to  brin^ 
them  to  standard  height  and  dimensions.    Tlie  line  is  now  continuoos 
and  of  tolerably  uniform  but  insufficient  grade  and  section. 

Both  the  States  interested  in  this  work — Missouri  and  Arkansas — ^bnt 
particularly  the  last  named,  have  contributed  largely  to  its  construction. 
During  the  past  year  the  Arkansas  Levee  district  secured  from  its 
legislature  the  right  to  issue  $750,000  bonds,  the  proceeds  of  which  are 
to  be  applied  to  the  extension  of  the  levee  system. 

It  is  in  contemplation  by  the  United  States  and  the  local  authoritieB 
to  cooperate  in  the  extension  of  levee  protection  to  the  lower  end  of 
the  district,  near  the  mouth  of  the  St.  Francis  River,  9  miles  above 
Helena,  a  distance  of  about  86^  miles.  The  estimated  contents  of  thiB 
completion  of  the  system  are  about  11,000,000  cubic  yards. 

WHITB  BIVEB  BASIN. 

This  basin  constitutes  a  single  levee  district,  extending  firom  the 
Helena  hills  nearly  to  the  month  of  White  River.  It  is  overflowed 
mainly  from  the  Mississippi  front,  but  also  by  floods  and  back  water  in 
the  White  River.  The  upper  end  of  the  existing  levee  system  is  within 
the  con)orate  limits  of  the  city  of  Helena,  and  its  lower  end  leaves  the 
Mississippi  and  serves  as  a  protection  against  overflow  from  the  White 
River.  Tbe  total  length  is  about  79  miles,  but  the  cooperation  of  the 
Government  is  confined  to  64  miles,  exclusive  of  the  private  levees  men- 
tioned. The  basin  has  an  area  of  about  910  square  miles.  The  flood  of 
1897  found  the  levees  of  this  district  in  incomplete  condition,  and  several 
large  breaks  occurred.  As  these  were  in  the  front  of  the  least  improved 
part  of  the  district,  work  has  since  been  confined  to  the  strengthening 
and  enlargement  of  the  remaining  parts  of  the  levee.  The  breaks  are 
close  together,  and  aggregate  less  than  2  miles  in  length.  The  exist- 
ing contents  of  levees  are  6,574,798  cubic  yards,  and  6,745,796  more  are 
required  to  bring  them  to  a  stand  ird  grade  and  section. 

This  district,  being  relatively  sparsely  settled,  and  having  been  sub- 
ject to  uninterrupted  overflow  for  many  years,  has  contributed  less  than 
most  others  to  the  improvement  of  its  levees.    It  is  also  true,  from  the 
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small  area  of  the  reseryoir  and  the  return  of  overflow  water  at  a  abort 
distance  below  its  point  of  departure,  tbat  tbe  diversion  of  flow  bere 
has  less  eflect  on  the  regimen  of  the  river  than  is  the  case  when  crevasses 
occur  in  the  larger  and  longer  basins. 

The  basins  and  districts  to  be  hereafter  described  have  been  thor- 
oughly organized  for  a  long  time,  and  have  all  contributed  largely  to 
tbe  improvement  of  their  levees.  These  lines  are  now  continuous,  and 
have  a  tolerably  uniform,  but  insufficient,  grade  and  section. 

YAZOO  BASIN. 

This  basin,  on  the  lefb  bank  of  the  river,  extends  from  Memphis  to 
Ticksburg,  a  distance  of  370  miles.  The  leveed  front  is  from  the  hills 
south  of  Horn  Lake  to  near  the  mouth  of  the  Yazoo  Biver,  which,  with 
its  tributaries,  forms  the  drainage  system  of  the  entire  basin.  It  is 
divided  into  two  levee  districts,  the  upper  and  lower.  The  division 
between  these  is  arbitrary,  founded  on  legislative  enactment  and  not 
on  any  physical  feature,  like  Prairie  Ridge,  separating  the  Upper  and 
Lower  St.  Francis  districts.  Its  overflows  come  exclusively  from  tbe 
MisRissippi  Bivjer. 

The  Upper  Yazoo  Levee  district  has  levees  beginning  south  of  Horn 
Lake  and  extending  to  the  southern  line  of  CoahomaConnty,  an  unbroken 
length  of  124  miles.  These  levees  protect  from  overflow  3,281  square 
miles.  The  system  has  been  in  existence  many  years,  and  the  expendi- 
tures of  the  local  authorities  have  been  large  and  constant.  It  now 
contains  15,761,281  cubic  yards.  It  is  estimated  that  8,436,555  yards 
are  still  required  to  bring  it  to  standard  height  and  other  dimensions. 

The  Lower  Yazoo  Levee  district  is  continuous,  except  in  administra- 
tion, with  the  upx)er  district.  It  has  a  levee  line  of  about  186.6  miles,  * 
extending  from  the  upi)er  line  of  Bolivar  County  to  near  the  month  of 
Yazoo  Biver,  12  miles  above  Vicksburg.  Protected  by  this  system  is 
an  area  of  3,811  square  mile^.  The  present  cubic  contents  are  26,601,026 
yards.  The  additional  yardage  estimated  for  standard  completion  is 
19,024,100.  The  local  authorities,  as  well  as  those  of  the  upper  district, 
have  been  engaged  for  many  years  and  spent  large  sums  in  the  recla- 
mation of  this  fertile  region  from  overflow. 

TENSAS  BASIN. 

This  large  domain  is  bounded  on  the  north  by  the  Arkansas,  and 
from  the  mouth  of  that  river  extends  down  the  ri^^ht  bank  of  the  Mis- 
sissippi to  the  Bed  Biver.  It  is  therefore  subject  to  overflow  l)oth  from 
the  Arkansas  at  its  head  and  from  the  Mississippi  along  its  front.  It 
is  drained  by  the  Black  and  Ouachita,  with  numerous  tributaries,  into 
Bed  Biver,  and  thence  down  the  Mississippi  or  Atchafalaya,  accf)nling 
to  the  relative  stages  of  these  two  rivers.  For  purposes  of  adminis- 
tration it  is  divided  into  an  upper  and  lower  levee  district  by  an  east 
and  west  line  opposite  Warreuton,  about  10  miles  below  Vicksburg. 

The  Upper  Tensas  Levee  district  system  is  a  continuation  of  the  Arkan- 
sas State  levees  on  the  south  bank  of  that  river  from  Pine  Blufi*  to  Bed 
Fork.  Below  this  point  the  United  States  has  now  in  course  of  con- 
struction a  levee  to  and  down  the  Mississippi  nearly  to  the  mouth  of  a 
local  drain  known  as  Gypress  Creek.  Instead  of  closing  this,  an  inner 
and  overlapping  line  of  levee  has  been  built  from  the  higher  land 
about  7  miles  back,  at  Amos  Bayou  Bidge,  along  the  south  bank  of 
Gypress  Greek  to  the  main  river  at  Lucca  Landing,  and  thence  down 
the  front  of  tike  basin  to  the  lower  end  of  the  district. 
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The  leveeB  of  thin  district  are  partly  iu  Louisiana  aod  partly  in 
Arkansas.  Both  States,  particularly  the  former,  through  their  local 
organizations,  have  contributed  freely  to  their  construction.  The 
State  of  Louisiana  has  spent  large  sums  in  its  neighbor  State  for  its 
own  protection.  The  area  protected  by  the  system  comprises  about 
2,2()0  square  miles.  In  the  levees  already  constructed  there  are 
24,724,458  cubic  yards,  while  19,082,015  more  are  estimated  as  required 
in  order  to  give  them  the  standard  grade  and  section. 

The  Lower  Tensas  Levee  district  extends  in  continuation  of  the  upper 
fVom  the  latitude  of  Warrenton  to  the  lower  end  of  the  basin.  The 
line  of  levees  is  continuous  to  its  present  terminus  at  Bougeres  Land- 
ing, about  26  miles  above  the  mouth  of  the  Red  River.  It  protects 
an  area  of  about  2,755  square  miles,  and  in  its  present  condition  con- 
tains 15,305,509  cubic  yards  of  embankment,  while  13,604,000  more  are 
requireci  to  bring  it  to  the  standard  recommended  by  the  commission. 

The  Eempe  Levee  is  in  this  district.  The  continued  caving  of  many 
years  had  forced  the  line  of  levees  back  to  the  edge  of  an  impractica- 
ble swamp,  cut  up  with  sloughs  and  bayous.  A  small  cave  in  the  line 
during  the  past  year  was  closed  by  a  shoit  but  costly  loop,  but  as  a 
great  ])art  of  the  line  was  threatened,  and  several  places  were  liable  to 
break  in  the  following  year,  it  was  evident  that  a  new  levee,  or  the  pro- 
tection of  the  caving  bank  by  revetment,  was  absolutely  necessary. 
Careful  surveys  made  it  apparent  that  a  levee,  running  back  to  the 
better  ground  in  the  rear  of  the  swamp,  was  of  such  magnitude  that  it 
could  not  be  built  in  one  year  or  with  the  resources  then  at  the  dispo- 
sal of  the  commission  for  such  purposes,  but  that  a  revetment  about 
3,WK)  feet  long  would  cover  those  parts  of  the  levee  which  were  in 
immediate  danger,  and  that  such  extensions  as  were  proved  necessary 
could  be  made  iu  subsequent  years.    This  course  was  therefore  adopted. 

ATGHAFALATA  BASIN. 

This  basin  consists  of  a  single  levee  district  of  the  same  name  and 
extent.  It  has  a  front  on  the  Mississippi  River,  with  levees  forming 
part  of  the  general  levee  system  under  construction  jointly  by  theUnited 
States  and  the  State  levee  organizations.  This  frontage  is  122  miles 
long. 

The  district  has  also  lines  of  levee  on  the  Atchafalaya,  the  Des 
Olaizes,  and  the  Lafourche,  aggregating  178  miles  in  length.  These 
are  exclusively  constructed  and  maintained  at  tlie  cost  of  the  levee 
organization  of  the  State  of  Louisiana.  The  district  is  therefore 
exposed  to  danger  of  overflow  from  three  directions,  but  much  more 
extensive  disaster  would  result  from  a  break  on  the  Mississippi  than 
from  one  on  either  of  the  above  streams. 

The  area  of  land  protected  in  this  district  is  6,195  square  miles.  The 
contents  of  the  levees  on  the  Mississippi  in  their  present  condition  are 
16,740,771  cubic  yards,  and  8,224,000  yards  more  are  required  to  bring 
them  to  a  safe  standard. 

LAFOURCHE  BASIN. 

This  basin  lies  on  the  right  bank  of  the  river  below  the  Atchafalaya, 
and  in  the  angle  formed  by  the  Mississippi  and  the  Bayou  Lafourche. 
The  high  alluvial  banks  of  this  outlet  foim  a  natural  division,  as 
regards  overflow,  between  it  and  the  Atchafalaya.  The  area  of  the 
basin  is  2,024  square  miles;  it  is  divided  into  two  levee  districts,  the 
Lafourche  and  Barataria. 
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The  Lafourche  Levee  district  extends  aloDg  the  right  hank  of  the 
Mississippi  from  the  head  of  the  Lafoarche  to  the  corporate  limits  of 
the  city  of  New  Orleans.  It  cooperates  with  the  General  Government 
in  the  constraction  and  maintenance  of  the  levee  system  of  the  main 
river,  80  miles  in  length,  and  also  has  exclusive  charge  of  the  levees  on 
the  left  bank  of  the  Lafourche,  75  miles  long,  of  equal  im])ortance  for 
its  protection  from  overflow.  The  existing  Mississippi  levees  contain 
7,(H>4,12G  cubic  yards  of  embankment,  and  3,920,000  more  are  considered 
necessiiry  to  bring  them  to  a  proper  standard  of  security. 

In  188(5  the  Government  adopted  a  project  for  the  improvement  of 
Bayou  Lafourche,  which  forms  the  boundary  of  the  two  districts,  Atcha- 
falaya  and  l^afourche,  by  the  couKtruction  of  locks  at  its  head  and 
dredging  l)elow.  This  would  obviate  the  neoessity  of  levees  on  the 
bayou.  The  approi^riations  made  for  this  project  have  only  been  suf- 
licient  to  do  some  of  the  necessary  dredging  without  commencing  the 
locks.  The  estimate  for  the  entire  work  was  $450,000.  Since  181K)  the 
two  levee  districts  bordering  on  the  bayou  have  spent  over  $1,100,000 
on  its  levees.  An  efl'ort  is  now  being  made  by  the  State  and  local 
authorities  of  Lonisiana  to  secure  such  appropriations  from  Congress  as 
are  needed  for  the  completion  of  the  project,  in  order  that  the  large 
State  expenditures  on  the  bayou  levees  may  be  rentlered  unnecessary, 
and  its  resources  ap])lied  exclusively  to  cooperation  with  the  Govern- 
ment in  completing  tl)e  levees  on  the  Missis>ippi  Biver. 

The  Barataria  Levee  district  extends  along  the  right  bank  of  the 
Mississippi  from  the  lower  limits  of  the  city  of  New  Orleans  to  the 
Bead  of  the  Passes,  but  its  levee  system  terminates  at  the  Jump  with 
a  length  of  about  7U  miles.  The  contents,  as  far  as  built,  are  2,480,381 
cubic  yards,  and  it  is  estimated  that  l,9o0,000  more  are  required  for 
completion. 

PONTCHARTRAIN  BASIN. 

This  basin  extends  along  the  left  bank  of  the  river  from  the  Baton 
Rouge  hills  to  the  Gulf.  It  has  an  area  of  2,000  square  miles  and  is 
divided  into  two  levee  districts,  between  which  is  the  city  of  New 
Orleans.  The  upper  district  has  the  same  name  as  the  basin,  and  the 
lower  is  known  as  the  Lake  Borgne. 

The  Pantchartrain  Levee  district  has  a* river  frontage  of  about  13Q 
miles  and  a  continuous  line  of  levee,  containing,  in  its  present  condi- 
tion, 12,473,092  cubic  yards  of  earthwork.  The  estimate  for  standard 
completion  includes  6,595,000  yards  additional. 

The  Lake  Borgne  Levee  district^  below  New  Orleans,  on  the  left  bank, 
extends  to  the  Head  of  the  Passes.  Its  levee  system,  70  miles  long, 
stops  at  Fort  St.  Philip,  and  at  present  contains  2,834,743  cubic  yards. 
It  is  estimated  that  2,064,000  yards  are  required  to  bring  it  to  the 
standard  grade  and  sectio.i. 

Additional  information  concerning  the  condition  of  the  several  levee 
districts  and  of  the  year's  work  will  be  found  in  the  very  full  reports 
of  Captains  Newcomer  and  Winslow  and  Major  Derby,  district  officers, 
which  are  attached  as  Appendixes  2, 3,  and  4  to  this  report.  The  com- 
mission recognizes  the  energy  and  success  of  their  administration,  and 
also  the  very  able  assistance  given  to  tlie  commission  by  the  engineer 
organizations  of  the  several  riparian  States. 

Accompaying  the  annual  report  of  the  commission  for  1896,  as  Appen- 
dix 4,  is  a  report  of  its  committee  on  levees  giving  a  preliminary  esti- 
mate of  the  height  on  the  different  gauges  which  very  high  floods  may 
be  expected  to  reach  when  levees  are  made  continuous,  and  of  the 
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additional  quantity  and  cost  of  eartli  work  required  to  bring  the  levees, 
as  then  existing,  to  a  grade  2  feet  above  this  anticipated  Hood  height. 
The  amount  of  this  estimated  increase  of  contents  was  121,991,044 
cubic  yards,  and  its  cost,  at  an  assumed  rate  of  15  cents  i)er  yard,  was 
about  «I^,30U,000.  The  great  flood  of  1897,  immediately  following  the 
presentation  of  this  project,  flowed  between  levees  which  had  been 
greatly  extended  and  strengthened  since  any  previous  flood  of  equal 
magnitude  and  gave  much  information  on  the  subject  of  future  flood 
heights.  While  it  made  necessary  some  local  changes  in  the  details 
of  the  flood  profile  proposed  in  1896,  the  general  correctness  of  that 
estimate,  both  as-  reganls  grade  and  quantity,  was  sustained. 

In  1898  the  district  officers  were  directed  to  go  into  this  subject  more 
thoroughly  and  to  report  their  conclusions  to  the  commission.  The 
commission's  estimate  had  been  based  only  on  the  flood  readings  of  the 
regular  gauges,  generally  about  50  miles  apart.  It  was  assumed  that 
this  method  would  give  a  full  average  result,  notwithstanding  the  many 
elevations  and  depressions  which  were  known  to  exist  above  and  below 
a  uniform  slope  between  the  regular  gauges,  on  acconntof  the  tortuous 
course  of  the  river  and  the  dififerences  between  river  distances  and  levee 
lengths  at  the  bends  and  points.  These  details  were  taken  into  con- 
sideration in  the  estimates  and  reports  of  the  district  officers  wirh  the 
results  of  a  reduction  of  cubic  contents  of  about  8,678,388  yards,  but  an 
advised  increase  of  price  from  15  to  18  cents  per  yard. 

As  tliese  reports  covered  only  the  lines  of  levee  then  under  construc- 
tion, it  is  necessary,  in  order  to  make  their  conclusions  comparable  with 
the  estimate  of  the  commission,  to  add  for  the  extension  of  the  Lower 
bt.  Francis  Levee  throughout  the  district  11,000,000  and  for  the  com- 
plete leveeing  of  the  Upper  !>t.  Francis  7,000,000  cubic  yards.  Their 
aggregate  estimate  is,  then,  113,312,656  cubic  yards,  at  an  average  cost 
of  18  cents  j>er  cubic  yard,  or  $20,396,278.08.  These  district  reports 
accompany  this  annual  report  as  appendixes,  and  to  them  is  annexed 
Plate  B,  giving  a  profile  of  the  flood  heights  from  Cairo  to  Fort  Jack- 
son for  1897, 1898,  and  1899,  and  the  estimated  future  height  of  floods 
and  levees. 

The  floods  of  the  two  years,  1898  and  1899,  though  less  than  that  of 
181)7,  still,  on  account  of  the  improvement  and  extension  of  the  levees, 
reached  considerable  heights  in  certain  localities  and  give  im|K)rtant 
information.  It  is  interesting  to  trace  their  course.  The  flood  of  1898 
started  at  Cairo,  with  a  gauge  height  1.9  feet  lower  than  the  previous 
year.  This  diflerence  was  substantially  maintained  to  New  Madrid, 
from  which  point  it  steailily  decreased  to  0  below  Plum  Point,  where 
the  height  of  the  two  floods  was  about  the  same,  and  at  Fulton  1898 
exceeded  the  height  of  the  1897.  This  excess  continued  to  Memphis, 
and  was  probably  caused  by  the  improvement  and  extension  of  the 
Lower  St.  Francis  levees.  Below  Memphis  the  excess  of  1N97  was 
regained  and  increased  to  2.6  at  Helena,  probably  on  account  of  the 
smaller  volume  of  returned  overflow  water  from  St.  Francis  Basin  at 
that  point.  From  Helena  to  Arkansas  City  the  readings  of  1897  were 
from  1  to  2  feet  higher  than  those  of  1898,  but  from  that  point  this  dif- 
ference decreased,  until  in  the  neighborhood  of  Lake  Providence  the 
gauge  reading  of  1898  was  in  excess  of  1897  by  0.4.  This  may  again 
be  attributed  to  the  more  successful  resistance  presented  by  stronger 
levees  in  tlie  later  year.  From  Lake  Providence  down  the  gauge  read- 
ings of  1898  steadily  dropped  below  those  of  1897,  until  there  was  a 
diiference  at  Vicksburg  of  3.1  feet  and  at  the  mouth  of  the  Ked  River 
of  5.9  leet,  attributable  in  large  part  to  the  absence  of  a  return  overflow 
wave  from  the  Yazoo  and  Tensas  basins.     Below  lied  JbUver  the  differ- 
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ence,  of  course,  steadily  decreased  until  the  river's  slope  reached  Gulf 
level. 

The  flood  of  1899  started  from  Oalro  about  5.4  feet  below  that  of  1897 
and  3.5  feet  below  1898.  It  was  marked  by  an  unusual  continuance  of 
tlie  highest  stage.  Below  Cairo  to  Memphis  the  slope  of  1899  was  sub- 
stantially parallel  to  that  of  the  previous  year,  the  difiference  on  the 
regular  gauges  being:  Belmont,  2  feet,  New  Madrid,  2.3  feet;  Cotton- 
wood, 2  feet;  Fulton,  2.5  feet;  and  M«'mphis,  2.3  feet.  Between  Mem- 
phis and  Sunflower  Landing  the  difiference  varied  from  1  to  2.4  feet. 
Below  this  point  the  excess  of  height  in  the  earlier  year  (1898)  increased 
to  3  feet  at  White  Eiver,  and  continued  substantially  the  same  to  Lake 
Providence.  From  here  a  slight  but  continuous  redaction  of  difiference 
prevailed  as  far  as  Red  Eiver  Landing,  where  the  gauge  readings  gave 
the  height  of  1890  water  as  1  foot  below  that  of  1898.  This  disappeared 
at  and  below  Carrollton,  where  the  high- water  marks  for  the  two  years 
were  about  the  same. 

It  is  altogether  probable  that  the  experience  of  the  future  may  make 
apparent  the  necessity  of  other  changes  in  the  proposed  grade.  The 
floods  of  1898  and  1899  were  uncomplicated  by  any  large  discharge 
from  the  St.  Francis,  White,  or  Arkansas  rivers.  Such  a  combination 
as  occurred  in  1897  might  result,  with  improved  levees,  in  greater  flood 
heights  between  Memphis  and  Vicksburg  than  have  been  anticipated. 
It  is  not  thought  that  provision  for  this  contingency  will  require  an 
amount  of  yardage  more  in  excess  of  the  net  estimate  given  than  will 
be  covered  by  a  contingency  provisi<m  of  10  per  cent.,  such  as  usually 
forms  part  of  all  engineering  estimates. 

In  the  meantime  it  is  useful  to  have  this  standard  of  record,  as  a 
guide  in  the  estimate  for  and  distribution  of  work  and  in  the  allotment 
of  funds  for  the  building  of  levees  on  dififerent  parts  of  the  river. 

The  Mississippi  Eiver  Commission  has  recognized  in  the  past  the 
obligati<»n  of  giving  a  substantially  equal  degree  of  security  against 
overflow  to  each  of  the  basins  and  districts,  and  the  allotment  of  Gov- 
ernment funds  has  been  based  on  this  intention,  with  such  modifica- 
tions as  economic  and  financial  conditions  make  advisable. 

For  instance,  it  is  reasonable  that  a  large  basin  with  dense  popula- 
tion and  high  cultivation  should  be  kept  in  a  position  of  greater  secur- 
ity than  one  small  and  unimproved,  because  the  damage,  loss,  and 
sufifering  from  overflow  to  the  regimen  of  the  river,  to  property,  and  to 
persons  would  be  very  much  greater  in  the  former  case. 

Another  consideration  of  weight  in  the  allotment  of  funds  is  that 
whenever  the  levee  system  of  any  district  has  been  brought  to  a  condi- 
tion which  has  afforded  protection  against  overflow  for  a  series  of  years, 
it  is  more  important  that  this  should  be  he  held  against  a  break  than 
that  progress  should  be  hastened  in  districts  in  which  this  condition 
has  not  been  reached.  It  is  of  the  first  importance  that  all  which  has 
been  gained  should  be  held.  This  is  necessary,  not  only  for  reasons 
affecting  the  improvement  of  the  river  and  the  inhabitants  of  the  more 
settled  and  improved  districts,  but  also  for  the  moral  protection  of  the 
system  from  the  outcry  of  failure,  which  arises  from  those  who  are 
ignorant  of  the  conditions  or  out  of  sympathy  with  the  improvement 
whenever  a  crevasse  occurs.  Explanation  may  be  possible  when  the 
levees  of  a  district  are  known  to  be  incomplete  or  insufiQcient,  but  it  is 
much  more  difficult  when  a  disaster  occurs  in  a  district  which  has  been 
considered  as  illustrating  the  efficiency  of  the  levee  system. 

Again,  there  are  many  narrow  basins  of  small  area  where  the  cost  of 
levees  would  exceed  the  entire  value  of  the  land  and  improvements 
reclaimed,  and  others  of  so  little  length  that  the  back  water  of  floods, 
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entering  the  outfall  left  for  drainage  at  the  lower  end,  would  extend  to 
and  submerge  all  lands  up  to  the  head  of  the  basin. 

With  the  limitations  imposed  by  such  conditions,  the  commission 
have  Houglit  to  make  an  equitable  distribution  of  the  funds  intrusted 
to  them,  with  the  result  which  is  showed  in  the  following  table.  Sarh 
an  apportionment  has  heretofore  been  difficult  on  account  of  the  abaeDce 
of  information  on  which  an  estimate  for  the  final  completion  of  the  sys- 
tem could  be  based,  and  which  was  only  made  accessible  by  the  esti- 
mates and  reports  before  mentioned. 

This  table  also  serves  as  an  estimate  for  future  levee  work. 


Kftine  of  diiitrlct. 


Lenjrthof 
levee  line. 


Upper  St  Francis 

Lowf  r  St.  Kthiu'Ih 

EzteoHion  Lower  St.  Franrin. 

White  Kiver 

Upper  Yazoo 

Lower  Vhz^k) 

Upp«r  Tenf»a« 

Lower  Tenr4M 

AtcliHralaj-a 

Lafoiin-he 

Barataria '. 

Poi.tchartrain 

Lake  Borgne 


Contingencies.  10  per  cent. 


Average  cost  per  cubic  yard cents . 


S 
5 


70 
128. 

am. 

79 
124 
188.6 
171.66 
131.5 
122 

78 

71 
123. 

70 


Area 
protected 

from 
overflow. 


Sq.miUM. 

7U0 


} 


5 

5 


3,500 

910 
8,281 
3,811 
2. 20<» 
2,  ?.'>.■> 
6.195 

2,024 


Contents    ,    Additional 
of  existing        yanlajre 
leveea.  required. 


Cubic  ydM. 


}      2,000  |{ 


7,409,908 

6,574.798 
15,761,281 
26,601.026 
24.724,455 
16.227,072 
16, 527, 388 

6.868.722 

2.  156, 027 
12, 443. 772 

2, 834. 743 


{ 


(htbieyd*. 

7.  i»0(),  000 

5. 667, 190 

ILiiOU.  UOO 

6.  745, 796 

8,436.555 

19. 024, 100 

19,082.015 

13, 604. 000 

8, 224. 000 

3, 920, 000 

1. 950,  ClK) 

6, 593. 000 

2,064,000 


Per- 
oentace 
com- 
pleted. 


,} 


1,444.76    27,376 


137,  420, 192 


113. 312. 656 
11,331.266 


124. 64  <.  922 
$0.  18 


1122,435,905.96 


56L6 

49.3 

«5 

58.3 

56.4 

52 

66.8 

63.6 

&.V8 

65.3 

57.9 


54.8 


a  Tet  to  be  built. 


The  estimates  which  follow  cover  the  amounts  which,  in  the  judg- 
ment of  the  Oomiuission,  can  be  advantageously  expended  during  the 
fiscal  year  ending  June  *iO,  1901.  The  method  of  continuing  appropria- 
tions extending  over  a  series  of  years,  now  twice  adopted  by  Congress 
in  appropriations  for  the  improvement  of  the  Mississippi  River,  has 
been  found  highly  advantageous  in  the  promotion  of  system,  regularity, 
and  economy  in  the  work,  aud  the  Commission  recommend  a  continu- 
ance of  the  same  method. 
Kespectiully  submitted. 

6.  L.  Gillespie, 
Colonel  J  Corps  of  Engineer  h^  U,  S.  A., 
President  Mississippi  River  Commission. 
.  B.  M.  Uarrod. 
Robert  S.  Taylor. 
Amos  Stickney, 
Lieut  CoLj  Corps  of  Engineers.  U.  8.  A. 

Thos.  H.  Handbury, 
MajoTy  Corps  of  Engineers,  U.  8.  A. 

Henry  L.  Marindin, 
Assistant,  United  8tates  Coast  and  Geodetic  Survey. 

J.  A.  Ogkerson. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8,  A. 


APPENDIX  W  W ^REPORT  OF  MISSISSIPPI  RIVEE  COMMISSION.     3327 

Money  statement. 

AppropriatUm$  expended  under  MUsisaippi  River  CommisHan. 

July  1, 1898,  balance  nnezpended^ $1,984^705.87 

A  inoniit  appropriated  by  sundry  civil  act  of  .Inly  1, 1898.  ..$1, 983, 333.00 
A II ion  u t  appropriated  by  sundry  oivil  act  of  March  3, 18^19.. .  2,583,333.00 
Amount  a]>propriat«d  by  river  and  harbor  act  of  March 

3,  18J'9 185,000.00 

Amount  received  from  Qaartermaster's  Depiirtment,  U.  S. 
Army,  on  account  reinibursenieut  for  plant  loaned  dur- 
ingwarof  1898  and  lost  at  sea 8,000.00 

4, 759,  eee.  oo 

6, 744, 371. 37 
J  one  30, 1899,  amount  expended  during  fiscal  year 2, 363, 871. 75 

July  1,  1899, balance  nnexpended 4,880,499.62 

.1  uly  1,  1899,  outstanding  liabilities $58, 092. 13 

J  uly  1,  ]  899,  amount  covered  by  uncompleted  contracts . . .      747, 656. 07 

805, 748. 20 

July  1,  1899,  balance  available 3,574.751.42 

Distributed  as  follows : 

Mississippi  River  Commission 46,491.16 

Surveys,  gauges,  and  observations 155,869.50 

Levees 1,419,402.83 

Revetment  and  contraction  works,  permniieut  channel  improvemeuts 

and  protection 348,616.46 

Dreciges  and  dredging *. 682,725.38 

Plant  and  miscellaneous 206,797.58 

Improving  harbors  and  tributaries 628, 998. 51 

Works  above  Cairo 7,361.00 

Reserve  for  allotment 78,489.00 

3, 574, 751. 42 

Amounts  necessary  to  he  appropriated  for  the  fiscal  year  ending  June  SO,  1901. 

For  continuing  improvement  of  Mississippi  River  from  Head  of  the 
Passes  to  the  month  of  the  Ohio  River,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 

Commission $3,  000,000.00 

Protection  of  banks  at  or  near  Caruthersville,  Mo 40,000.00 

Improving  harbor  at  Memphis,  Tenn.  (including  Ilopefield  Bend) 50, 000. 00 

Improving  harbor  at  Helena,  Ark 20, 0(X).00 

Improving  harbor  at  Greenville,  Miss 50, 000. 00 

Protection  of  banks  at  Delta  Point,  Louisiana 50,000.00 

Improving  harbor  at  Natchez,  Miss.,  and  Vidalia,  La 150,000.00 

Improving  harbor  at  New  Orleans,  La 300,000.00 

Rectification  Red  and  Atchafalaya  rivers,  Louisiana 100,000.00 

^The  nnexpended   balance,  $1,984,693.52,  shown  in.  Annual  Report  for  1898,  is 
increased  by  retnudinents  during  fiscal  year  of  the  following  overpayments: 
By  Third  district  officer: 

April,  189  ',  allotment  for  Lower  Yazoo  Levee  district $7. 36 

July,  1808,  allotment  for  Upper  Tensas  Levee  district 44 

By  Fourth  district  officer: 

August,  1898,  allotment  for  Pontchartrain  Levee  district 4. 05 

n.85 
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ConiolidoM  Mtaiemeiii  of  condition  of  apftropriationo  and  allotmenU  under  Miooioolppi 

Biver  Comm\$aion  on  June  SO,  1899* 

[Approprlfttioxi:  ImproTliiK  MisHlasippi  BlTer.] 

BECRKTARY  MISSISSIPPI  RIVBR  COMMISSIOK. 


Amonnt  expended  on  prevloaB 
prqjecte 

Amount  expended  on  present 
prqfeot  to  end  of  Ust  fiscal  year 

Balance  anexpended  at  end  of  last 
fiscal  year 

Amount  appropriated  or  allotted 
ainoe  (net) 


Amonnt  expended  flrombeginniiiff 
of  present  fiscal  year  to  end  of 
previous  mouth 

Amount  expended  daring  the 
month 


Balance  unexpended  at  end  of 
month 


In  Treasury  United  States 

In  hand 


Ontstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing  con- 
tracts at  end  of  mouth 


Balance  arallable  at  end  of  month . 


Improving  Mississippi  River. 


Hlssis- 
alppi  Kiver 
Commis- 
sion. 


$238, 110. 74 
265, 780. 76 


17,216.24 
75,000.00 


02,210.24 


40, 800. 24 
2,806.56 


43, 202. 80 


49, 016. 44 


Surveys, 
gauges, 

and 
observa- 
tions. 


1855,247.37 
565,516.97 


14,918.86 
185,000.00 


100,918.36 


50, 073. 14 
4.888.58 


64,461.72 


Experi- 
mental 
dilies. 


|66,07L02 


Dredges 

and 
dredging. 


01800,281.64 


$1,055.56 


660,612.66 
716,800.00 


66,071.02,1,886.412.66 


216.45 


216. 46 


145,456.64  65.854.57 


40,207  91 
8.718.53 


49,016.44 


2,525.28 


2, 525. 28 


46, 491. 16 


133.458.16  52,000.00 
11,098.48  13.854.57 


146,456.64   65,854.57 


4,587.00     8,028.16 


4,587.90 


8,028.16 


140,868.74  57,826.41 


820,804.05 
e  52, 389. 70 


Patrol 
of  the 
Missis- 
sippi 
river. 


Total. 


$1,093,858.11 
1,632,634.98 


701,760.96 
1,042,871.02 


1,744.621.28 


410,864.88 
59,801.20 


381,781.65 <      479,685.62 

l,004,628.0ll 1.264,055.06 


021, 973. 61' . . 
82.654.40|.. 


1,147,729.68 
117.225.98 


1.004,628.01 1,264.955.08 


23,115.08 
208,787.65 


321. 902. 63 


682, 725. 38 


88,250.42 
298, 787. 56 
337, 043. 97 


927,  Oil.  69 


a  Does  not  include  $388,097.12  expended  by  officer  in  charge  of  first  and  second  districts,  and  $2,606.09 
expended  by  officer  In  charge  ol  fourth  district. 

b  $8,928.98  expended  by  oltlcer  in  charge  of  first  and  second  districta. 

e  Includes  $8.49  in  Treaanry  Settlement  ^o,  7,303  of  June  24,  1899,  with  Miasonrl  Paoiflo  Ralliray 
Company,  for  passenger  transportation. 

WORKS  ABOVE  CAIRO. 


Protection 

near 

Cairo.a 

De%  Moines 

Rapids  to 

Ohio  River. 

Total. 

Amount  expended  on  previous  nrojects 

Amount  expended  on  present  project  to  end  of  last  fiscal  | 
year..... !     $41,400.00 

$687,632.53 

$720,032.58 

Balance  nnexpended  at  end  of  last  fiscal  year.............. 

8, 600. 00 

8,600.00 

Amount  aDnronrfAted  or  allotted  nince  (not)  -.........,, 

Amonnt  expended  fhmi  beginning  of  present  fiscal  year  to 

8, 600. 00 

8,600.00 

1.200.00 

1.200.00 

end  of  previous  month  "'   

Amonnt  expended  during  the  month 

1, 200. 00 

1.200.00 
7. 400. 00 

Balance  nnexnended  at  end  of  month 

7, 400. 00 

—                ■ 

Tn  Tr#»JiJ»nry  TTnltAd  Rtat^s--T --..,..r«..... 

7,400.00 

7,400.00 

In  hand  ..•.■.••.•••...•.>.........• 

7,400.00 

7,400.00 

Ontstandine  liabilities  at  end  of  month 

89.00 

80  00 

Amount  covered  by  existing  contracts  at  end  of  month. . . . 

39.00 

89.00 

Bela&oe  ftvailable  at  end  of  month  .•••••••••••••••••....... 

7,861.00 

7,861.00 

•Indndes  only  work  nnder  aot  of  July  6, 1884. 
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CoMolidated  9t€ttemeni  of  oondiiion  of  appropriaiion$  and  allotmenU  under  Miaaistippi 

Birer  Commission  on  June  SO,  1899— Continued, 

FIRST  AND  SBCX>ND  DISTRICTS. 

[Appropriftdons;  ImpTOTing  lAlsaiBsippi  River;  fanproYing  herbor  at  Memphis,  Tenn.] 


Improving  Mississippi  RiTor. 

Surveys, 
gaugeii,  and 
observa- 
tions. 

Upper  St. 

Francis 

Levee  dls- 

triet. 

Lower  St. 

Francis 

Levee  dis- 

triet. 

White 

River  LcTce 

district. 

Upper  Ya- 

soo  Levee 

district. 

Amoont  expended  on  prerlons  prr^ecto 
Amotini  expended  on  present  project 

tik  amtA  Mf   lAMtl  fllWfcl   VftAF               ........ 

108,497.60 

0480.926.10 

iL028.SAll.80 

8876l909.64 

Bslsnoe  mexpended  si  end  of  last 
gMcsl  year           ..-- 

675.42 
6,000.00 

4.700.00 
187.600.00 

15,740.71 
91.750.00 

82.442.14 

Aswiuit  appropriated  or  allotted  since 

iMttl ., ------ 

020,000.00 

169.500.00 

fJHMI .v.........^.-..* «>*•«•>•«■■>••• 

5,675.42 

20,000.00 

162,200.90 

107,400.71 

201,042.14 

AwMit  expended  firom  beginning  of 
preteat  Hsoal  year  to  end  of  prevl- 

67A66 

27,748.02 
4,805.43 

• 

41,899.24 
1,425.88 

77,580.20 

Aawmnt  AVYM^fulMi  flnrinv  lliA  month. . 

841.15 

67A66 

82.54&45 

48,284.62 

78,430.44 

Bslaace  imexpeaded  aft  end  of  month. . 

5,000.76 

20,000.00 

129,652.45 

64,206.09 

123,5U.70 

Is  Traaanrv  United  States 

8,000.00 
2,00U.76 

15,000.00 
5.000.00 

117, 500. 00 
12,152.45 

51,750.00 
12,456.00 

113.500.00 

Is  hand.. .-...,.,.-x-TT 

10.  OIL  70 

5, 000. 76 

20,000.00 

129,652.45 

64,206.09 

123,5U.70 

Otttslaading  Uabilitiea    at  end  of 
uenth                ....,...--..-......»-. 

500.00 
060.00 

500.00 
8,707.18 

8,000.00 

ADonntooTered  by  existing  oontraots 

%t mimI  nC •nnfitih                          ............ 

1,480.00 

4,207.18 

3,000.00 

Bafamee  available  at  end  of  month  ... . 

5,000.76      30,000.00 

128,172.45 

60,098.91 

120,51L70 

Improving  Mississippi  River. 

Walnut 
Bend  Levee 
(preserva- 
tion of 
works  at). 

Preserva- 
tion of 
works. 

Plum  Point 
Resoh. 

Bxperi* 
mental 
dikes. 

Removal 

Nonoonnah 

Rook. 

Amoontexpended  on  previons  projeots 
Asioaat  exneuded  on  present  project 

tik  waiA  nf  lajit.  flaAiil  VM&r                  .  .  _  > . 

OI6.68L81' 

$54,846.02 

$4,868,660.62 

06,ooaoo 

BalsBoe  unexpended  at  end  of  last 

18,818.60 

20.97 

AsMmnt  spproiHriated  or  allotted  sinoe 
fnet)  -.-.—.............•...•.•.■... 

100,000.00 

18,928.98 

8,000.00 

iiHivf  .••.■•■••••...•■•■■>■...•.■•■..• 

13,8ia60 

20.97 

100,000.00 

8,928.96 

8,000.00 

Anwont  expended  firom  beffinningof 
present  flMsal  year  to  enaof  previ- 
SOS  mouth 

11.462.10 

20.97 

8l,25L70 
625.00 

8,928.96 

8»000.00 

AsMHiBt  mtiiaiiiImI  dnrlnfl*  tJie  mnnili   . 

U.  462. 10 

20.97 

21,876.70 

8,928.98 

8,000.00 

Bdsaes  unexpended  at  end  of  month.. 

1,856.59 

78.123.80 

.--_--..._.. 1.... ........ 

In  Trusinm  TTnited  States............ 

65,000.00 
18.123.30 

r 

'■hand..!        '     ................... 

1,856.60 

1,856.50 

78,128.80 

1 

AsMsatooTered  by  existing  contracts  , 
ateadnf  mmith......* 

BibMS  srallaUe  St  sod  of  month . . . . 

1 

1,856.60 

78, 128. 80 

« 

............ 

XNa99- 
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Ca»9olidai6d  $tatemeni  of  eondiiion  of  appropriaHonM  and  allotment^  under  MiisUa^pi 

Biver  Commisnon  on  June  SO,  1899— ConUnued. 

FIRST  AND  SECOND  DISTRIOTS-Contlnned. 


• 

Improving  ICiasisslppl  Biver. 

Plant. 

Hickman, 
Ky. 

At  New 

Madrid, 

Mo. 

Carothers- 
viUcMo. 

tionof 
worka  at 
Hopefield 

Bead. 

Amount  expended  on  present  'project 
to  end  of  UMt  fiscal  year 

$709,841.97 

SMI  139.  AO 

am  827.09 

•13.  WSi.  27 

1 

Balance  unexpended  at  end  of  last 
flacal  year,  -  r  - .  .  - , , 

10,868.01 
40.000.00 

1.172.08 
QUOAn  nn 

6,645.79 

1      m  imn  an 

Amount  appropriated  or  allotted  ainoe 

/net) • • 

AAnnn  nn 

ai»  nan  an 

\Mavmf  •..•••••••••••■••■.■•..•■«.•..■. 

50,858.01        6,000.00'    91,172.08 

55,000.00 

66.64&73 

Amount  expended  from  besinning  of 
present  fiscal  year  to  end  of  previ- 
ous month..  ^..««  ^...r.r^r.r.^...... 

16,767.70 
6,255.20 

60,734.23 

17,490.04 

ft.S4L45 

Amount  expended  during  the  month. . 

• 

23.022.00 

50,734.23 

17,490.04          5,241.45 

Balaaoe  unexpended  at  end  of  month . . 

27, 835. 11 

6,000.00 

40,4:i8.75 

37.509.96         61.404.28 

In  Treaaurv  United  States............ 

15. 471.  33 
12,36:1.78 

6,000.00 

30,000.00 
10,438.76 

86,000.00 
2,509.06 

5o,ooaeo 

2.404.28 

Ib  h^«id T 

27,835.11 

6,000.00 

40,488.76 

87,600.96 

61,401.28 

Ontetanding  Uabllifeiea    at  end  of 
month  ...•.••■•.•.>.........•..•■.... 

6,000.00 
2,180.55 

Amount  covered  by  existing  contracts 
at  end  of  month. ...... .............. 

8.180.55 

Balance  ifvallable  at  end  of  month  — 

19,664.56 

6,000.00 

40,438.76      87,609.06 

61,404.28 

Improving  Mississippi  Rivei 

• 

Memphis, 
Tenn. 

At  Helena, 
Ark. 

Expended 
allotments. 

TotaL 

Amount  exuended  on  nrevions  Droleota  ..... 

Amount  expended  on  present  project  to  end 
of  IfMt finnal  vear 

1180,471.63 

6  $506, 847. 12 

$8. 886. 240. 18 

Balance  unexpended  at  end  of  last  fiscal  year. 
Amount  appropriated  or  allotted  since  (net)  ■ 

10. 028.  37 
60,  UOU.  00 

95,603,93 

45,000.00 

911.67&08 

45,000.00 

70, 028. 37 

1.007. 282. 1*n 



Amount  expended  from  beginning  of  present 

fiscal  year  to  end  of  present  month 

Amount  exi>ended  during  the  month 

81,705.74 
529. 11 

40, 006. 21 

354,565.33 

14,481.27 

32, 324. 85 

40,006.21 

868,046.00 

Balance  unexpended  at  end  of  month 

12,  675. 15 

80, 022. 16 

638,236.30 

., 

Tn  TrwuiTirv  TTnited  Rtat^^n  .................. 

5, 000. 00 
7, 675. 15 

20, 000. 00 
10, 022. 16 

536.221.3.1 

In  hand..  .•••••«. ••••.».««.t»»^---»--t- 

102,014.97 

12, 675. 15 

30, 022. 16 

6:{8,236.3i> 

Ontfltandlncf  liabillticis  at  evid  of  Tiinnth 

10,000.00 

Amount  covered  by  existing  contracts  at 
And  of  month  ................_...........•. 

6,867.73 

16, 867. 73 

HiiIaimm  awflablA  at  ond  of  month  ........... 

12, 676. 15 

30, 022. 16 

621,  368. 57 

a  Allotment  from  appropriation  by  sundry  dvil  act  of  March  3, 1809.  by  resolution  of  Mississippi 
River  Commission,  June  20, 1899  (Proo.,  n.  5w)),  approved  by  Secretary  of  War  July  6,  1899. 
ft  Columbus,  Ky.,  $43,750;  improving  dt  Francis  River,  f  75, 000;  dredges  and  dredging,  $388,097.12. 
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CaH9olidated  ataUment  of  condition  of  appropriafiont  and  allotmenU  under  MiasisHppi 

River  Commisaion  on  Jnne  SO,  1899 — Coatinudd. 

FIRST  AND  SECOND  DISTRICTS— Continned. 


Improving  harbor  at  Memphis,  Tenn. 

Improving 

harbor  at 

Memphis, 

Tenn. 

Improving 

harbor  at 

Memphis, 

Tenn. 

(Wolf  River). 

TotaL 

Grand  totaL 

JK  nioiint  Aximnded  on  nnvions  nrolecta  ..... 

Ainoniit  expended  on  present  projeot  to  end 
itf  lost  fluoal  vear 

$1. 422. 377. 38 

$14, 275. 62 

$1,436,653.00 

$10,322,898.18 

Dulance  nnezpended  at  end  of  last  fiscal  year 
^\  inoant  apprwpiiated  or  allotted  since  (net) . 

2,661.39 

8U,  724. 38 

83,885.77 

128,989.69 
911.678.96 

2, 661. 39 

30, 724. 88 

83,885.77 

1,040,668.67 

Amount  expended  fh>m  beginning  of  present 
tlHcal  year  to  end  of  previoas  month 

▲  ntAimf.  AYnATidful  dnrincr  thfl  tnAnth 

2,661.39 

10,854.30 
440.11 

18,015.69 
44U.11 

867, 581. 02 
14,921.38 

2,661.39 

10,794.41 

13,455.80 
19,929.97 

882,502.40 

Dalance  nnexneiided  at  end  of  month.. ...... 

19.929.97 

668. 166. 27 

In  Treasury  United  States 

In  hAitd  ...................................... 



13, 000. 00 
6,929.97 

18.000.00 
6,929.97 

549,221.38 
108, 944. 94 

19,929.97 

19,929.97 

658.166.27 

Outftandinir  linbillties  at  end  of  month 

600.00 

600.00 

10, 600. 00 

Amount  covered  by  exii»tiDg  contracts  at 
end  of  month  ...........•...••....■••■•.... 

6,867.78 

600.00 

600.00 

17. 467. 78 

"Ralance  available  at  end  of  month  r. .......«- 

19,829.97 

19,829.97 

640,098.54 

THIRD  DISTRICT. 
[Appropriations:  Improving  Mississippi  River;  improving  harbor  at  yicksbarg,  Miss.] 


Improving  Mississippi  River. 

Surveys, 
gauges, 

and  ouBcr- 
vations. 

Lower  Yasoo 

Levee 

district. 

Upper  Ten- 
sas Levee 
district. 

Asbbrook 
Neck. 

QreenvUleL 
Miss. 

Amonni  expended  on  pxevioua  prq]- 

t^tM               ...     ....................... 

Amonni  expended  on  present  proj- 
ect to  end  of  laat  fiscal  year 

$72,680.91 

$2,066,129.01 

$3,408,627.85 

$442,27L26 

$698,  en.  46 

Balance  unexpended  at  end  of  laat 
flimol  vear 

248. 41         IA±  113. 38 

179,430.45 
*  412, 600. 00 

7,677.05 
*20,000.00 

1,966.67 

Amount  appropriated    or  allotted 
ainoe  (net). --.-..  *«-'.*------^*»*---- 

*  5, 000. 00 

*004,000.00 

*  176, 000. 00 

5,248.41 

746,113.88 

502,030.45 

27,677.06 

177,966.57 

Amount  expended  fh>m  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

Amount  expended  during  the  month . 

248.41 

878,922.98 
•    12,470.19 

243,885.52 
9,049.47 

5,933.64 
1,064.50 

101,008.84 
526.14 

248.41 

391, 393. 17 

252,934.99 

6, 998. 14 

101,534.98 

Balance  unexpended  at  end  of  month . 

5, 000. 00 

354, 720. 21 

339,  005. 46 

20,678.91 

76,430.59 

In  Treaaurv  United  States 

5, 000. 00 

347, 300. UO 
7,420.21 

332,600.00 
6,495.46 

20.000.00 
678.91 

76, 000. 00 

In  hand  ............................. 

430.59 

5,000.00        864,720.21 

339,095.46 

20,678.91 

76.480.60 

Oatstanding  liabilitiea   at  end  of 
month 

1,500.00 
106,220.21 

1,500.00 
189.995.46 

678.91 

480.  sS 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

107,720.21 

141.495.46 

678.91 

480.69 

Balance  available  at  end  of  month . . . 

5,000.00  1      247,000.00 

197,600.00 

20,000.00 

76.000.00 

*  Bee  notes  6,  «,  d,  e,  and/  at  bottom  of  page  8888. 
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C&niolidat$d  $taUment  of  conditi(m  of  apnropriaHan§  amd  dllo1imetU$  nmder  JfliilaijpyC 

Birer  Commiation  on  June  SO,  i^d9— Continued. 


THIRD  DISTRIOT-ContiBned. 


▲mount  expended  on  pre- 
▼ioQB  prfOects 

Amount  expended  on  pres- 
ent project  to  end  or  last 
flacalyear 

Balance  unexpended  at  end 
of  laat  fiscal  year 

Ainonut  appropriated  or  al- 
lotted ainoe  (net) 


ImproTlnir  MisaiMippi  BiTer. 


Lake 

Providence 

Beach. 


DelU 
Point,  La. 


8ton«. 


Plant. 


Bxpended 
aUotmenta. 


ToiiO. 


$R,  634 .  670. 06  $148, 510. 49  $180. 012. 82  $610, 882. 90  a$588,082.81  $11, 750, 94. 12 


Amoimt  expended  frombe- 
f^uning  of  present  fiscal 
year  to  end  of  previous 
month 

Amount  expended  during 
the  month 


Balance  expended  at  end  of 
month 


In  Treasory  United  States. 
In  hand 


Outstanding  liabilities  at 
end  of  month 

Amount  covered  by  es fat- 
ing contracts  at  end  of 
month 


Balance  available  at  end  of 
month 


4.304.24 
g  70, 000. 00 


74,304.24 


13,426.08 
75.00 


2,745.72      9,087.18 
40, 000. 00 


42,745.72 


9,087.18 


2,083.21 


13,50L08 


8,809.94 
277.24 


48,078.75 
A  80, 000. 00 


128,978.75 


66,506.54 
2,876.74 


9,083.21       0,087.18     67,883.28 


60,893.16     40.062.61 


60,000.00 
893.16 


60, 893. 16 


400.00 


400.00 


60, 493. 16 


25, 000. 00 
15, 662. 51 


40, 602. 51 


500.00 


500.00 


40,162.51 


61,095.47 


60,000.00 
1,095,47 


61,095.47 


1,005.47 


1,095.47 


60,000.00 


396,640.75 
l,407.80aO8 


1,804,210.71 


«••••♦ •••••« 


819,835.16 


84ft,  664. 44 


968,676.31 


925,900100 
32.676.31 


958,576.31 


6,104.97 


246.21&.67 


262,390.64 


706,266.87 


K0TK8.~^Under  amounts  appropriated  or  allotted  are  included  the  following  sums; 

Allotments  from  appropriation  by  sundry  civil  act  approved  Mar.  3, 1899,  by  resolatiovia  Mil 
sippi  River  OommiHsion  Mar.  0, 1899  (Proc,  pp.  547, 548, 549, 551),  approved  oy  Seoretarvof  Wmr, 
Mar.  13, 1899— 
a  Lake  Bolivar  front,  $145,358.04:  improving  harbor  at  Vicksburg,  Miss.,  $442,724.77. 

b  Surveys,  gauges,  and  obMervatious ^,000.00 

e  Lower  Yazoo  Levee  district 247,000.00 

d  Upper  TenHus  Levee  district 197,600.00 

«Aehbrook  Neck 20,000.00 

oLake  Provideuce  Rcuch 25,000.00 

A  Plant 60.000.00 


654,600.00 
Appropriation  by  sundry  civil  act  approved  Mar.  3, 1809  (Proo.,  p.  647)— > 

/Greenville,  Miss,  (rectifying  the  bank  at) 50,000.00 

Allotment  from  appropriation  by  sundry  civil  act  approved  Mar.  3. 1899,  by  resolu- 
tion MiHsiRHippi  River  Commission  Apr.  30,  1^9  (Proc.,  p.  564),  approved  by 
Secretary  of  War  May  27, 1809— 

0  Lake  Providence  Reach 85,000.00 

Allotment  from  appropriation  by  sundry  civil  act  approved  Mar.  3. 1899,  by  resoln> 
tion  Miseinsinpi  River  Commission  June  20.  1899  (Proo.,  p.  581),  approved  by 
Secretary  of  War  Julv  8,  18U9— 
/Greenville  Harbor,  Miss 26,000.00 

066.600^00 
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Com^olidated  9iaUment  of  amdiiUm  of  appropriaiUma  and  aUotmmU  imdtfr  MiuiiB^ppi 

River  CommiseUm  on  June  30, 1899 — ContiDaed. 

FOURTH  DISTBICT. 


(.▲ppropriatioDs:  Improving  MiHiiMippi  River;  Improving  harbor  at  Katohes,  MIm.,  and  Tidalla) 
La. ;  improving  narbor  at  New  Orleans,  La.  j  improving  Atchafalaya  and  Red  rivers.  La.] 


Amount  expended  on  previous  prefects ■ 

Amotmi  expended  on  present  prcject  to  end  of 
last  fiscal  year 


Balance  unexpended  at  end  of  last  fiscal  year 
Amount  appropriated  or  allotted  sinctf  (net) . . 


Amonnt  expended  firom  beginning  of  present 

fiscal  year  to  end  of  previous  moittb 

Amount  expended  during  the  month  .....•• 


Improving  Mississippi  River. 


Snrveys, 

gauges, 

andobser- 

vstions. 


$77,177.52 


2, 959. 62 
e  5,  QUO.  00 


7. 050. 62 


2,960.62 


2, 959. 62 


Balance  unexpended  at  end  of  month. 


5.U0U.U0 


In  Trt>asury  United  States 
In  hand 


5,000.00 


5.000.00 


Oatetanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  cud  of 
month 


Balanee  available  at  end  of  month. 


Lower  Ten- 
sas Levee 
district. 


Atchafalaya 
Levee  dis- 
trict. 


$1,838,067.03  $1,076,474.84     $411,353.87 


Lafourche 
Levee  dis- 
trict. 


134.681.91 
(2376,300.00 


509,981.91 


1)226.245.85 
6, 717. 15 


232, 963. 00 


277, 018. 91 


257,300.00 
19,718.91 


277,0ia91 


294.24 
44,345.94 


44.640.18 


5. 000. 00 


232, 378. 73 


107, 835. 32 
e  185, 800. 00 


293,635.32 


118,204.84 
394.26 


118,598.60 


175, 036. 72 


148, 800. 00 
26,236.72 


175,036.72 


352. 37 
21,868.87 


22,221.24 


152,815.48 


44,080.05 
/  73, 050. 00 


117,130.06 


28,776.06 


28,776.05 


88,354.00 


62, 050. 00 
26,304.00 


88,354.00 


34.38 
38,284.46 


38,318.79 


50,035.21 


Improving  Mississippi  RItot. 

Barataria 
Levels  dis- 
trict. 

Pontchar- 

truin  Levee 

district. 

Lake 

Bor^ne 

Levee  dia- 

tricU 

Plant. 

A  m^^nTft^  avtmiyiHaiI  nn  n^nvlnrm  Tirnipp^A ....... 

Amount  expended  on  present  project  to  end  of 

Inn*  Asj^aI  VMUT .......... .-T - --■ 

$247,833.34 

$819, 480. 21 

6200. 630. 07 

$11,808.19 

Balance  unexpended  at  end  of  last  fiscal  year . . . 
Amonnt  appropriated  or  allotted  since  (net) 

2I,1U9.53 
^51.700.00 

73,254.27 
h  10, 100. 00 

22, 365. 06 
i  48, 700. 00 

18, 191. 88 
j  78, 000. 00 

72. 899. 53 

223, 354. 27 

71.065.06 

96,191.88 

Aniotnt  expended  from  beginning  of  present 
flHnftI  vejir  tA «nd  of  nrevious  month. .......... 

15, 046. 55 
67.94 

o  63, 258. 52 
119.81 

26^444. 33 
93.39 

16. 224. 26 

A motinfc  AYiMmdfiil  dnnnff  thu  mQHth  •••••■••*••• 

2,854.89 

15,114.49 

63,878.83 

25,537.72 

18,079.15 

l^lftiiAA  iinATTMiiH  Afl  At  md  of  month  ...«•«••••-' 

57,785.04 

159,975.94 

45, 527. 34 

78.112.73 

In  TTTannrr  of  United  States 

39.  700. 00 
18,085.04 

134,100.00 
25,875.94 

29, 700.  00 
15,827.34 

64, 444. 00 

Tn  llAnd.  .................... ...*TT••**•'r*■^•T-■^■^-- 

13,668.78 

67, 785. 04 

150, 975. 94 

45.527.34 

78,112.78 

OntstAndinir  liahllities  at  end  of  month . .  ^ . .  ^ . .  - . 

125.80 
21,856.81 

524.00 
16, 646. 43 

12.64 
15, 088. 88 

512.62 

Amonnt  covered  by  existing  contracts  at  end  of 
month  ......................................... 

8,283.60 

21,982.61 

17,170.43 

15,101.62 

8,706.12 

'^anee  available  at  end  of  month ,.- 

35,802.48 

142, 805. 51 

80,425.82 

69,316.61 

Tor  foot  notes  0,  <!,#,/,  p,^,  A,  i,^,  and  9  see  bottom  of  page  8886w 
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Consolidated  $tatement  ofeondition  of  appropriation  and  alloimemU  undor  Miniotigpi 

Biver  Commissiom  on  June  30,  i^d9— Oontinaed. 

FOURTH  DISTRICT— Continued. 


Aironntexpended  on  previous  projects 
Amount  expended  on  present  project 
to  end  of  last  tiscal  year 

Balance  unexpended  at  end  of  last 
fiscal  year 

Amount  appropriated  or  allotted 
since  (net) 


Improving  Mississippi  River. 


Giles 
Bend. 


Bondurant. 


Kem 
Ben 


ipe 
a. 


Bxpended 
allotmenta. 


TotaL 


fi$136, 506. 09  $4, 858, 331. 49 


Amonnt  expended  from  beginning  of 
present  tiscal  year  to  end  of  previ- 
ous month 

Amount  expended  during  the  month 


Balance  nnexpended  at  end  of  month . 


$110,000.00,. 


ib  $10,000. 00 


{$180,000.00 


534,507.64 
1, 157. 650.  Oi< 


110.000.00       10,000.00 


In  Treasury  United  States . 
In  hand 


Outstanding  liabilities  at  end  of 
nion  th 

Amount  covered  by  existing  contracts 
at  end  of  month 


Balance  available  at  end  of  month 


.  I 
29. 808. 61  . 
6, 828. 17; . 


180.000.00 l,0B2,2l7.e4 


36,726.78 


73, 273. 22 


10.  000.  00 


60,000.00 
13, 273. 22 


10, 000. 00 


73,273.22 


1, 122. 37 
6,410.23 


10, 000. 00 


6, 532. 60 


525,053.13 
17, 075-  61 


542, 133. 74 


180.000.00 1.150,083  90 


180,000.00 


991, 094.  OU 
358.989.90 


180,000.00 '  1,150,083.90 


2,078.37 
171.785.1:! 


174. 763. -ly 


66,740.62       10,000.00       180,000.00 '      975,320.41 

I  I I 


• 

Improving 
harbor  of 
Natchez, 
MIhs.,  and 

Yidalia,  La. 

Improving 

harbor  of 

New  Orleans, 

La, 

Improving 
Atcfaafalaya 

and  Red 

rivers.  Loui< 

siana. 

Grand  total 

Amnnnt:  AXTM^nded  on  nrevions  nroleots 

Amount  expended  on  present  project  to  end 
of  Iftst  fiscal  vear. .........•>>............. 

$210, 307. 74 

$787,138.00 

$D09,37].53 

$6,765,148.71 

725,101.67 
1,342,650.00 

2,  Oe?,  751. 67 

Balance  unexpended  at  end  of  last  tlsoal  year. 
Amount  appropriated  or  allotted  sinee  (net) 

6  21.044.30         101,251.86 
til  5U,  000. 00  1  n  110. 000. 00 

67, 337. 87 
025,000.00 

71,944.30        211,251.86 

92,337.87 

Amount  expended  from  beginning  of  present 

fiscal  year  to  end  of  previous  montii 

A  mount  expended  durinir  the  month  ........ 

21,044.80 

r  75, 099. 51 
636.72 

14,756.04 
268.38 

036, 858.  .^A 
17,980.71 

21, 044. 30 

75, 736. 23 

15.025.02 

054.839.29 

Balance  unexpended  at  end  of  month 

50, 000. 00 

135, 515. 63          77,  312. 85 

1,412, 912.  iS 

In  Treasurv United  States 

50,000.00 

125, 169.  63           55.  OlH).  00 
10,515.63          22.312.85 

1,221,094.00 

In  hftnd .........•••»•••■••••••••••••••••«•••• 

101. 818. 38 

Ontjitaiiilinfr  lia.bllitiiiA  at  And  of  niODth 

50,  000. 00 

135, 515. 63 

77, 312. 85 

1,412, 912.  :<« 

47.50 
5,000.00 

65.87 
19,000.00 

3,091.74 

ALmount  covered  by  existing  contracts  at 
end  of  mouth...........  ••..•••.  a ..........  .............. 

195, 785. 13 

5,047.60 

19,065.87 

198  876. 86 

Bslanfle  gLV&fl&hiA  at  And  of  month.. **<*.r«>- 

60,000.00 

130,  468. 18 

58,240.96 

1,214,035.52 
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Ci^nBolidated  9taiemmi  0/  all  appropriationa  expended  under  the  Miasieeippi  Birer  Com- 

miaeion  to  June  SO,  1899, 

Act  of  June  28, 1879  (organic) 1176,000.00 

Actof  June  16, 1880  (Bondiy  civil) 150.000.00 

Act  of  March  3, 1881  (river  and  harbor) 1.000,000.00 

Actof  Maroh3,1881  (airndry  civil) 150,000.00 

Aotof  AngUBt 2, 1883 (river and  harbor) 4,128.000.00 

Actof  Anguat  7, 1882  (sundry  civil) 150,000.00 

Act  of  March  3, 1883  (anndry  civil) 150,000.00 

Act  of  January  19, 1884  (river  and  harbor) 1,000,000.00 

Actof  Jnly  5, 1864  (river  and  harbor) 75,000.00 

Act  of  Jnly  5, 1884  (river  and  harbor),  leea  $5,000  transferred  to  snag-boat  service 2, 065, 000. 00 

Act  of  July  7, 1884  (sundryoivil) 75,000.00 

Act  of  Augnat  ft,  1886  (river  and  harbor),  less  $5,942.60  for  expenses  otiice  Chief  of  Engi- 
neers   1,994,057.40 

Act  of  Anguat  S,  1886(river  and  harbor),  le8B$47.30  for  expenses  office  Chief  of  Engineers  29, 952. 70 

Act  of  Augnatll,  1888  (river  and  harbor),  less  $4,869 for  expenses  office  Chief  of  Engineers  2, 840, 141. 00 

Actof  August  11, 1888 (river and  harbor) 75,000.00 

,  Act  of  October  2, 1888  (sundry  civil) 85,000.00 

Act  of  October  19, 1888  (deflclenoy),  less  $4,214.39  reverted  to  the  Treasury 20, 785. 61 

Act  of  September  19, 1890  (river  and  harbor) 8,200,U00.00 

Act  of  September  30, 1890  (deficiency) 5,625.00 

Actof  March  3, 1891  (defidenoy) 1,950.00 

Actof  March 8, 1891  (Joint resolution) 1,000,000.00 

Act  of  Jnly  13, 1892  (riverand  harbor) 2,470,000.00 

Actof  July  28, 1892  (defloienoy) 44.80 

Act  of  March  3, 1893  (sundry  civil) 2,665,000.00 

Actof  August  18, 1894 (river and  harbor) 485,000.00 

Aotof  August  18, 1894  (sundry  civil) 2,665,000.00 

Actof  March  2, 1895  (sundry  civil) 2,665,000.00 

Act  of  June  3, 1896  (river  and  harbor) 909.000.00 

Joint  reaolution  approved  March  31, 1897  (Public,  No. 6) 250,006.00 

Act  of  June  4. 1897  (sundry  civil) 2,933,888.00 

Act  of  July  19. 1897  (deficiency) 625,000.00 

Actof  Jnly  1,1808  (sundry  civil) 1,983,333.00 

Actof  March 3, 1889 (sundry  civ U) 2,583,833.00 

Aet  of  March  3, 1899  (river  and  harbor) 185,000.00 

Total  specific  appropriationa 38,734,665.51 

Balancea  from  former  appropriations  applied  to  w^orks  below  Cairo  under  act 

of  Augnat 2, 1882, lesa  $123.42  reverted  to  Treasurv $272,504.96 

Same  for  works  above  Cairo,  under  aotof  July  5, 1884 22,632.58 

Total  balanoea 296,187.49 

Amount  received  ftam  Juartermaster's  Department,  U.  S.  Army,  on  account  reimburse- 
moDt  for  plant  loaned  during  war  of  1898  and  lost  at  sea 8,000.00 

Totel 89,037,693.00 

aDredgee  and  dredging,  $2,606.99;  nreeervatlon  of  works,  $134,000. 

&  Amount  reported  June  30, 189R,  $131,944.30,  included  $110,000  allotment  flrom  appropriation  for 
improving  Mississippi  Biver  for  prevention  of  cut-off  at  Giles  Bend,  Louisiana,  whicn  amount  is  sow 
earned  under  allotment  for  Giles  Bend. 
NoTBB.— Under  amounts  appropriated  or  allotted  are  included  the  following  aumai 
Allotments  fhim  appropriation  by  sundry  civil  act  approved  March  3, 
1899,  by  resolution  Mississippi  River  Cktmmission  Mar.  9, 1899  (Proo., 
pp.  547, 548, 549, 561),  approved  by  Secretary  of  WarMar.  18, 1899— 

« Surveys, gauges, and  observations .*.....    $6,000 

d  Lower  Tensas  Levee  district 217,300 

«  Atchafalaya  Levee  dintrict 98.800 

/Lafourche  Levee  district 87,050 

a  Barataria  Levee  district 24,700 

APontchartrain  Levee  district 74,100 

iLakeBorgne  Levee  district 24.700 

iPlant 64,444 

iKempeBend ^. 180,000 

$726  OOA 

ABotment  from  appropriation  by  sundry  civil  act  approved  March  3, 
1899,  by  resolution  MisHissippi  Biver  Commission  June  21, 1899  (Proo^ 
p.  582),  approved  by  Secretary  of  War  July  6, 1899— 

ftBondurant 10.000 

Appropriati<nu  by  river  and  harbor  act  approved  March  3, 1889  (Proc., 

m  Improving  harbor  at  Katchee,  Mias^  and  Vidalia,  La $50, 000 

nimproving  harbor  at  New  Orleans,  La 110,000 

Q  Improving  Atchafalay a  and  Bed  rivera,  Louisiana 25, 000 

185,000 

$921,094 

p  Amount  fbrmerly  reported  reduced  $169.63,  error  in  amount  expended  during  month  of  January, 
1899. 
q  Amount  formerly  reported  reduced  $4.05,  error  in  amount  expended  during  month  of  October,  1898. 
r  Amount  formerly  reported  increased  $169.63,  error  in  amount  expended  during  month  of  January, 
18891 
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dmiolidated  statement  of  all  appropriations  expended  under  the  Missiseippi  Biver  Com- 

mission  to  June  SO,  i^Pd— Gontinned. 


EXPENDED. 


Location  and  ottjeot. 


HlBaiBsippI  River  Commission 

Sorveys,  gauges,  and  obserrations 

Levees 

Bevetment  and  contraction  works,  permanent  channel 

improvements  and  protection 

Dredges  and  dredging 

Plant  and  misoellaneoas 

Improving  harbors  and  tributaries 

Works  above  Cairo 


Total  expended 

Balance  unexpeuded  Jane  30, 1800. 
Reserve  for  allotment 


Total  appropriated 


To  Jnne  30, 
1808. 


$508,  SOL  50 

1,664,120.46 

a  12, 607, 244. 10 

0,214,840.60 
1,100,885.75 
1,342,388.61 
5,040,017.00 
720,032.53 


32,203,321.63 


During  year 

ending  June 

80,1800. 


$48,202.80 

58.844.41 

1.204,442.03 

54.463.10 

881, 784. 65 

118, 130. 76 

412,303.10 

1,200.00 


2,363,87L76 


TotaL 


$547,094.30 

1,722,464.87 

13,001,687.12 

0,260,803.70 
1,672.670.40 
1,460, 519.  .S7 
6,453.221.00 
730, 232. 58 


34,657.103.88 

4,802.010.62 

78,480.00 


80,037,603.00 


a  The  amount,  $12,607,256.04,  reported  in  annual  report  for  1898,  is  reduced  by  refundments  during 
fiscal  year  of  the  following  overpayments : 

By  Third  District  oifioer.  April,  1800  allotment  for  Lower  Yasoo  Levee  district $7. 36 

By  Third  District  officer,  July,  1890,  allotment  for  Upper  Tensas  Levee  district 44 

By  Eonrth  Diatriot  olllcer,  Aogost,  1808,  allotment  for  Pontchartratn  Levee  disteriot 4. 05 

11.85 


LIST  OF  APPENDIXES  ACCOMPANTINa  THE  ANNUAL  REPORT  OF  THK  MISSISSIPPI  RIVRR 
COMMISSION  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1^. 

Appendix  1, 

Report  of  Capt.  Mason  M.  Patrick,  seoretary  of  the  commission,  on  woik  done  in  the 
offioe  of  the  commissioa,  on  sarveyS;  gauges,  and  observationsi  and  on 
dredKOB  and  dredging.    (42  plates.) 
Money  statement. 
Abstract  of  proposals. 
List  of  contracts  in  force. 
Statement  of  charts  issued  and  sold. 
List  of  civilian  engineers. 
Approximate  value  of  plant. 
LiHt  of  appendixes  accompanying  the  report. 
List  of  plates  accompanying  the  report. 
1  A, — Laws  att'ecting  the  Mississippi  River  Commission,  July  1, 1896,  to  Jnne  SO,  1899. 
1  ^.—Speoiti cations  for  the  construction  of  dredge  Iota, 

1  C. — ^Report  of  AsHiHtant  Engineer  A.  T.  Morrow  on  triangnlation  work  between  St. 
Paul  and  Aitkin,  Minn.,  and  on  changes  in  the  elevations  of  the  bed  of  the 
river  below  Baton  Rouge,  La. 
1 D. — ^Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  between  St.  Paul  and 

Aitkin,  Minn. 
1  E, — Instructions  for  precise  level  work  amended  to  date. 
1  F, — Report  of  Assistant  Engineer  Kivas  Tnlly  on  gauges,  reduction  of  physical 

data,  mean  Gulf  level,  and  oiflce  publications. 
1  G, — Report  of  Assistant  Engineer  Thomas  Middleton  on  construction  and  repairs 

of  dredging  plant. 
1  Hm — Report  of  AssiHtant  Engineer  F.  B.  Maltby  on  dredging  operations  during  the 
low-water  season  of  1898,  on  capacity  tests  of  dredges,  and  on  care  and  repair 
of  dredging  plant. 

Appendix  2. 

Report  of  Capt.  £.  Eveleth  Winslow  upon  operations  in  the  First  and  Second  districts. 
(13  plates.) 

Money  statement. 

Report  of  Assistant  Engineer  Aug.  J.  Nolty  on  work  done  at  New  Madrid,  Caruth- 
ersville,  Plum  Point  Reach,  experimental  dikes  at  Point  Pleasant. 

Report  of  Assistant  Engineer  W.  M.  Rees  on  work  done  at  Uopelield  Bend,  Mem- 
phis, Helena,  and  Wolf  River. 

Report  of  Assistant  Engineer  Charles  Le  Yasseur  on  the  work  of  removing 
Nonconnah  rock. 

Report  of  AsHistant  Engineer  Aug.  J.  Nolty  on  care  and  repair  of  plant. 

Abstract  of  proponals. 

List  of  civilian  engineen. 
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Appendix  $• 

R  eport  of  Capl  H.  C.  Kewoomer  upon  operations  in  the  Tliixd  DiBtriot  (2  plates). 

Money  statement. 

Abstract  of  proposals. 

List  of  eivilian  engineers. 

Statement  of  contracts  in  force. 

Report  of  Asst.  Engineer  Arthur  Hider  on  surreys,  reTctment  work,  stone  sap- 
ply,  and  the  care  and  repair  of  plant. 

Report  of  Asst.  Engineer  H.  St.  L.  Copp^e  on  constmctiou,  care,  and  repair 
of  levees  in  the  Lower  Yazoo  Levee  District,  with  an  aocoont  of  ciiving 
banks  in  the  district,  levee  conntrnotion  by  machinery,  new  levees  that  will 
probably  be  reonired,  description  of  hi^b  water,  seepage  observations,  tables 
showing  rainfall  and  levee  work  done  in  Lower  Yazoo  Levee  District. 

Report  of  AsMt.  Engineer  E.  C.  Tolliiiger  on  levee  work  in  the  Upper  Tensas  Dis- 
trict, with  a  description  of  the  Red  Fork  and  Cypress  Creek  levees,  observa- 
tions on  seepage,  flooded  area,  sand  boils,  drainage,  caving  banks,  banonettes, 
nruposed  new  levee  line  from  Old  River  to  Lake  Providence,  tables  showing 
levee  work  done,  and  estimates  of  amount  of  work  required  and  cost  to 
complete  levee  line  to  Commission  grade. 

Tables  snowing  cost  of  work  done  by  the  United  States  on  levees. 

Appendix  4, 

Report  of  MaJ.  George  McC.  Derby  on  operations  in  the  Fourth  Distriet,  with  tables 
relating  to  amount  and  cost  of  levees  (6  plates). 

Money  statement. 

4  ^.—Approximate  value  of  plant. 

4  B, — Conuuercial  statistics. 

4  C.—List  of  civilian  engineers. 

4  D. — Report  of  Asst.  Engineer  H.  S.  Douglas  on  work  In  Giles  Bend  (Natchez 
and  Vidalia  harbors),  with  details  as  to  cost  of  work  and  delays  due  to 
quarantine  regulations. 

4  /?.— Report  of  Asst.  Engineer  H.  S.  Douglas  on  work  at  Algiers  Point  and  South- 
port  (New  Orleans  Harbor),  with  an  account  of  experiments  in  towing  mat- 
tress from  the  willow  bars  to  the  works,  details  of  cost  of  work,  caving  in 
the  Ihird  District,  and  work  of  Orleans  Levee  Board. 

4  F. — Report  of  Asst.  Engineer  H.  S.  Douglas  on  care  and  repair  of  plant. 

4  G. — Report  of  Asst.  Engineer  A.  F.  Woulley,  jr.,  on  work  aone  at  the  junction 
of  the  Red  and  Atchafalaya  rivers,  with  an  account  of  dredging  operations 
in  Old  River,  description  of  sill  dams  in  Atchafalaya  River,  changes  in  cross 
section  in  Old  River,  and  recession  of  bank  at  mouth  of  Old  River:  also  sur- 
vey of  New  Orleans  Harbor,  speed  trials  of  the  new  towboat  Gen,  John  Newton, 
and  experiments  made  to  obtain  a  substitute  for  rock  to  be  used  in  revetment 
work. 

4  JI.— Report  of  Asst.  Engineer  W.  J.  Hardee  on  levee  work  in  the  Fourth  Dis- 
trict, including  tabulated  statement  lor  each  levee  district,  levee  constrno- 
tion  by  meauH  of  dredges,  muck  ditches,  conditions  at  Kempe  Bend,  and 
difficulties  encoontered  in  building  the  new  Kempe  loop* 

4 1. — Abstracts  of  proposals. 

4 «/.— Statement  of  contracts  in  force. 


Appendix  L 

Rkpobt  of  Capt.  Hason  M.  Patuick,  Cokps  of  ENonnEBRS,  Sbcsvtabt 

Mississippi  River  Commission. 

Mississippi  Rivkr  Commission,  Officb  of  the  SbcretarTi 

Si,  Louis,  Mo,,  May  SI,  1899, 

COLoineL:  I  have  the  honor  to  submit  the  following  annual  report  for  the  year 
endiBg  May  31, 1899. 

This  office  was  in  charge  of  Capt.  II.  E.  Waterman,  Corps  of  Engineers,  until 
October  26^  1^98,  the  date  of  his  death ;  all  work  prior  to  that  date  was  done  by  his 
direction. 

1  iseumed  charge  on  October  29, 1898. 

The  work  nnder  the  secretary  of  the  Mississippi  River  Commission  is  carried  on 
under  allotments  made  by  the  6omiiiiM8ion  from  time  to  time  from  appropriations  for 
improving  the  Mississippi  River  between  the  Head  of  the  Passes  and  the  month  at 
tils  Ohio  SiTsr. 
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These  allotmenta  are  as  follows: 

(/)  MU9i99ipi>i  River  CommUsion. — Available  for  salaries,  clerical,  office,  traTeling, 
and  miscellaneoos  expenses  of  the  Mississippi  River  Commissioa. 

(f )  Survejf$f  gamge$f  and  obtervalione, — Available  for  the  survey  of  the  Mianssipiii 
River  between  the  Head  of  the  Passes  and  its  head  waters,  for  the  establishment  and 
maintonance  of  eauges,  for  special  surveys  and  examinations,  and  for  the  oolleetion 
and  reduction  orpbysical  data  pertainiug  to  the  Mississippi  River. 

(S)  Dredges  and  dredging, — Available  for  the  oonstruetion  and  operation  of  dredges 
and  dreilgiiig  plant  for  the  Mississippi  River  Arom  the  Head  of  the  Passes  to  tiie 
month  oi  the  Ohio  River. 

{4)  Experimental  dikes. — Available  for  the  construction  of  experimental  low-w*ter 
dikes  at  localities  below  Cairo.  This  worlc  was  transferred  to  the  charge  of  the 
secretary  from  the  First  and  Second  districtn  by  resolution  of  the  Mississippi  River 
Commission,  9th  March,  1899. 

MISSISSIPPI  RIVER  COmCIBSION. 

The  Mississippi  River  Commission  has  held  four  sessions  daring  the  past  year,  mm 
follows : 

Seventy-third  session,  Jane  16-18, 1898,  at  Army  Buildinff,  New  York  City. 

Seventy-fourth  session,  December  3-11, 1898,  on  steamer  Jftssistippi,  St.  LouiSy  Mo., 
to  New  Orleans,  La. 

Seventy-tiflh  session,  Maroh  7-9,  1899,  at  Army  Bnilding,  New  Tork  City. 

Seveutv -sixth  session,  April  26-May  2,  1899,  on  board  steamer  if t^nssippi,  St.  Looifiy 
Mo.,  to  New  Orleans,  La. 

The  committee  on  dredges  met  at  St.  Loais,  Mo.,  August  29,  1899,  for  consideratioii 
of  plans  for  two  new  drudges.  In  connection  with  this  subiect  the  committee 
visited  dredges  at  work  under  the  direction  of  Mi^.  T.  H.  Uandbary,  Corps  of 
Engineers,  near  Crystal  City,  Mo. 

Since  the  last  annual  report  the  steamer  Mlesiseippif  while  at  St.  Loais,  daring 
June  and  July,  had  new  boilers  made  and  set  up  complete;  varioas  minor  repairs 
were  made  wnile  in  ^inter  quarters  at  West  Memphis,  Ark. 

This  boat  has  carried  the  Slississippi  River  Commission  on  its  semiannual  inspec- 
tion trips  down  the  river  from  St.  Louis,  Mo.,  to  the  Passes  in  December,  1898,  and 
April-May,  1899,  besides  making  an  inspection  trip  of  the  river  between  Cairo  and 
Memphis  in  August.  During  September,  October,  and  part  of  November  the  boat 
was  in  service  with  the  dredging  fleet  as  a  general  inspection  boat.  Toward  the 
end  of  December  she  towed  the  dredge  Beta  and  barg^  from  St.  Louis  to  the  fleet  at 
West  Memphis,  Ark.,  where  she  went  into  winter  quarters. 

A  recent  examination  disclosed  injuries  to  some  of  her  bottom  plates,  caused  by 
oollision  with  submerged  logs  and  other  obstructions.  She  is  now  in  GoTemment 
dry  dock  at  Keokuk  undergoing  the  necessary  repairs. 

8UBVXTS,  GAUGES,  AND  OBaKRYATIONS. 

Oeneral  eurvey  of  the  Mieeiesippi  River.— This  survey,  which  is  directed  by  the  law 
creating  the  Mississippi  River  Commission  to  extend  from  the  Head  of  the  Passes  to 
the  head  waters  of  the  river,  has  been  carried  on  in  order  to  obtain  sufficient  data  for 
accurate  topographical  and  hydrographical  maps  which  maybe  used  in  studying  the 
physical  characteristics  of  the  river  and  in  planning  improvements.  The  permanent 
bench  marks  are  also  intended  to  serve  as  a  basis  for  future  surveys,  by  which  means 
changes  in  the  banks  and  bed  of  the  river  may  be  ascertained.  The  most  approved 
methods  have  therefore  been  used  throughout  the  work. 

The  field  work  consists  principally  of  three  parts,  viz,  secondary  triangalation, 
precise  levels,  and  topography  and  hydrography. 

A  description  of  the  surveys  of  the  river  to  1896  will  be  found  in  the  report  of  the 
Chief  of  Engineers  for  that  year,  pages  3575  et  seq. 

This  survey  now  covers  the  river  from  the  mouth  to  St.  Paul,  Minn.,  a  distance  of 
1,980  miles.  The  triangulation  and  precise  levels  are  completed  north  of  St.  Paal  to 
Aitkin,  Minn. 

FIBUO  WORK  OF  1898. 

The  following  is  a  statement  of  the  field-  work  done  during  the  past  year;  of  the 
difierent  parts  of  the  survey  and  their  connection  with  former  worn: 

Secondary  triangulation, — This  work  was  extended  northward  from  Minneapolis, 
Minn.,  to  Aitkin,  Minn.  The  season's  work  began  June  6,  1898,  near  Fort  Snelling, 
Minn.,  on  the  uppermost  line  of  the  triangulation  of  1895  as  a  base,  and  was  com- 
pleted to  Aitkin,  Minn.,  November  15,  1^98.  The  river  distance  covered  was  about 
209  miles.  There  are  101  triangles  in  the  stretch,  with  average  length  of  sides  of 
about  4  miles.    Ninety-eight  stations  were  occupied;  the  length  and  aslmatlL  of  a 
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base  line  was  determined  at  each  of  the  following  plaoee :  Monticello,  Bioe,  Brainerd, 
and  Aitkin.  The  mean  error  of  closure  of  the  triangles  was  1.14  seconds:  130  stone 
line  bench  marks  were  established,  and  34  tertiary  points,  such  as  churcn  steeplesy 
ete.,  located.    (See  plate  1.) 

Tne  triangnlation  party  was  organized  with  Asst.  Engineer  A.  T.  Morrow  in 
charge  and  the  necessary  assistants.  The  precise-level  party,  under  W.  S.  Williams, 
was  attached  to  the  triangnlation  party.  The  total  number  of  employees  was  26, 
besides  5  teamsters  with  teams,  supplied  by  contract,  for  moving  the  outfit  and 
transporting  the  subparties  to  and  from  their  work.  The  whole  party  was  quar- 
tered in  a  camp  of  11  tents,  camp  being  moved  as  the  work  progressed. 

The  country  north  of  St.  Paul  being  generally  flat,  with  oeusiderable  timber,  it 
was  necessary  either  to  out  lines  of  sigh  t  through  the  timber  or  erect  high  stations ;  the 
latter  method  was  found  more  expeditious  and  cheaper,  and  was  therefore  adopted. 
The  majority  of  the  stations  built  were  from  10  feet  to  76  feet  in  height. 

A  reconnaissance  party,  in  charge  of  Mr.  George  H.  French,  preceded  the  triangu- 
Ifttion  party  and  selected  locations  for  the  stations. 

The  diflBculties  of  working  in  the  country  above  Aitkin  will  necessitate  some 
modifications  of  methods  used  below  that  point. 

The  cost  of  the  field  work  has  been  $1)5,1^.73,  which  gives  an  average  cost  per 
mile  of  triangnlation  and  precise  leveling  of  $103.80,  or  an  average  per  mile  of  river 
of  $86.92. 

The  methods  used  are  described  in  the  Report  of  the  Chief  of  Engineers  for  1R91, 
pages  3474  et  seq.,  except  the  method  of  observing  for  azimuth,  which  was  modified 
as  described  in  tne  accompanying  report  of  Mr.  A.  T.  Morrow  (Appendix  1  C),  which 
also  contains  details  of  the  season's  work. 

Precise  levels.— Thi^  work  has  been  carried  from  the  end  of  the  jetties  of  the  Sontb 
Pass  to  Aitkin,  Minn.,  a  distance  of  2,269  miles,  with  side  lines  from  Biloxi,  Miss., 
to  New  Orleans,  La., 87  miles;  Savanna,  111.,  to  Chicago,  111.,  148  miles;  and  Duluth, 
Minn.,  to  St.  Paul,  Minn.,  156  milts.  About  110  miles  of  this,  between  Cairo  and 
Helena,  was  done  by  the  Engineer  Department,  United  States  Army,  before  the 
cre:ition  of  the  Mississippi  Kiver  Commission,  and  the  stretch  ironi  Greenville, 
MtsH.,  to  Carroll  ton,  La.,  a  distance  of  479  miles,  was  done  by  the  United  States 
Coast  and  Geodetic  Survey  in  1879-80,  under  the  Mississippi  River  Commission. 
The  stretch  from  Baton  Ronee,  La.,  to  New  Orleans,  La.,  was  rerun  by  the  Commis- 
sion in  1897-98;  the  stretch  rrom  Biloxi,  Miss.,  to  New  Orleans,  La.,  and  from  Baton 
Rouge,  La.,  to  Fort  Adams,  Miss.,  will  be  rerun  this  year.  The  neccHHity  for  this  is 
rendered  apparent  by  the  many  discrepancies  found  in  the  portion  rerun  in  1897-98; 
changes  in  the  benches  have' probably  occurred  since  the  first  leveling  was  done. 
It  is  the  intention  to  carry  the  finally  adopted  mean  Gulf  level  up  the  river  at  least 
as  far  as  St.  Louis,  Mo. 

The  levels  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  were  run  since  the  last  annual 
report.  Field  work  began  June  6,  1898,  and  closed  November  12.  About  197  miles 
of  main  line  and  25  miles  of  side  lines  were  completed.  The  distance  by  river  was 
about  219  miles. 

The  precise  level  bench  marks  of  this  stretch  are  also  the  stone  line  bench  marks 
of  the  left  bank.  They  were  set  and  located  by  the  triangulation  party.  Their 
descriptions  and  the  tabulated  results  of  precise  leveling  are  given  in  the  report  of 
Mr.  w.  S.  Williams,  surveyor  (Appendix  1  D),  together  with  a  description  of  the 
methods  followed  by  the  precise  level  party  and  details  of  the  season's  work. 

Topography  and  hydrography, — This  work  has  been  completed  from  the  Head  of  the 
Passes  io  St.  Paul,  Minn.,  a  distance  of  1,967  miles,  and  a  party  is  nt)w  in  the  field 
extending  this  work  above  St.  Paul,  Minn.  Field  work  was  begun  May  1, 1899,  where 
the  work  of  1897  ended  at  the  upper  limits  of  St.  Paul,  Minn.  It  is  expected  that  the 
topography  and  hydrography  will  be  completed  during  the  season  to  Aitkin,  Minn. 

SPECIAL  SURYBTS. 

During  the  year  1894  low-water  surveys  from  the  mouth  of  the  Arkansas  River 
southward  were  undertaken  for  the  purpose  of  determining,  by  comparison  with 
former  surveys,  the  efiect  of  the  levees,  if  any,  on  the  low-water  bed  of  the 
Mississippi  River. 

The  first  surveys  extended  to  Vicksburg,  Miss.  In  1895-96  they  were  extended  to 
Donaldson ville.  La.  In  1897-98  a  resurvey  was  made  of  that  portion  between  Scot 
Blufts  (828)  and  Carrollton,  La.  (957). 

The  methods  followed  in  reducing  and  comparing  the  results  of  these  surveys  are 
fully  described  in  the  Report  of  the  Chief  of  Engineers  for  1896,  pages  3577-3592. 

At  the  date  of  the  last  Annual  Report  the  information  secured  during  the  survey 
of  1897-98  was  not  all  available  for  study  and  comparison.  The  details  of  the  com- 
parison of  the  res  a  Its  of  these  surveys  with  those  of  previous  surveys  are  given  in 
the  report  of  Assistant  Engineer  A.  T.  Morrow  (Appendix  1  C),  together  wiUi  tables 
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•howing  the  aTorages  of  oroia-Beotion  elements  and  the  ohanges  in  mean 
section  elements  so  far  as  they  have  been  determined  by  the  several  sorveys.    (1 
also  Plates  2, 3, 4,  and  6. ) 

The  portion  of  the  rirer  oovered  by  these  surveys  is  oompletely  proteeted  hj 
levees;  it  has  oomparatively  stable  banlu;  at  extreme  low  water  it  practically  snl^ 
sides  to  Qnlf  level.  It  may  therefore  be  considered  a  lower- river  section,  and  the 
conclusions  drawn  from  its  examination  will  properly  apply  to  no  other  part  of  the 
river. 

The  last  survey  followed  the  great  flood  of  1897.  The  rlTer  was  then  alighily 
la£Mr  and  deeper  than  at  the  time  of  any  previous  survey. 

The  comparison  of  the  renults  of  all  the  surveys  seems  to  show  conclusively  that 
there  has  been  a  geuerHl  tendency  to  the  permanent  enlargement  of  the  stream 
above  the  low- water  line,  and  that  the  capacity  of  the  river  to  discharge  its  flood 
waters  has  been  more  than  maintained. 

During  long  periods  of  comparatively  low  water,  or  during  several  years  withoni 
a  markedly  high  water,  a  slight  filling  probably  occurs  in  the  bed  of  the  stream; 
but  during  a  considerable  flood  this  material  is  moved  and  an  enlargement  of  oroaa 
section  takes  place. 

The  survey  of  1895-86,  which  followed  two  years  of  comparatively  low  water, 
when  compared  with  that  of  1882-83,  which  followed  a  flood,  shows  a  decrease  in 
average  cross-section  area  below  the  low-wat«*r  line  of  5.5  per  cent  and  a  decreaae 
in  average  maximum  depth  of  6.6  per  cent.  This  same  survey  of  1H95-96,  when  com- 
pared with  the  survey  of  18U7-98,  shows  that  after  the  flood  of  1897  the  river  had 
increased  in  area  of  cross  section  below  the  low- water  line  by  6.6  per  cent  and  in 
average  maximum  depth  by  8.8  i>er  cent. 

The  flood  of  1897  seemed  to  make  a  way  for  itself  by  removing  material  f^m  aloaf 
the  line  of  the  strongest  current,  making  depoHits  in  the  slack  water  abont  aud 
beyond  the  banks.  Both  above  and  below  Donaldson vi He  the  average  maximum 
depth  and  the  area  of  cross  section  below  the  low-water  line  were  considerably 
increased,  while  the  area  of  the  average  cross  section  abore  the  low- water  line  was 
slightly  diminished* 

GAUGES. 

The  permanent  gauges  of  the  Mississippi  River  Commission  (14  on  the  Mississippi, 
1  on  tlje  St.  Francis,  1  on  the  White  l^iver,  and  1  at  l>Hrbre  Landing  at  the  head  of 
Atchafalaya  River)  have  been  maintained  thronghout  the  year.  Those  on  the  main 
river  have  been  inspected  twice  during  the  past  .year.  Benides  the  above  a  continu- 
ous tide  gange  has  be«'n  maintained  at  Biloxi,  MiHs.  This  gangs  was  established  in 
October,  1895;  an  excellent  record  has  bfcn  secnred,  covering  the  time  since  that 
date.  From  this  record  has  been  deduced  a  value  for  the  elevation  of  menn  Golf 
level  at  that  point  which  is  recommended  for  final  adoption.  The  gsnge  will  be  eon- 
tinued  at  least  until  the  completion  of  another  year. 

The  deduced  value  for  mean  Gulf  level  is  a  reading  of  -|-  6.0829  on  the  present 
staff  gange.  In  rt-aching  this  valne  the  half-hourly  ordinates  were  scaled  from  the 
tide  rolls  for  1882  and  1^<^;  the  hourly  ordinates  from  the  tide  rolls  for  189.5,  IS^, 
1897,  and  1898.  From  these  the  mean  for  each  year  has  been  computed,  and  Uie  mean 
of  these  yearly  means  ^ives  the  final  valne  of -\- 6.0/^29  mentioned  above. 

It  is  of  interest  to  note  that  the  value  deduced  by  using  the  1882-18^4  record  alone 
is  6.0868;  by  naing  the  1895-18}»8  record  alone  is  6  0803. 

The  hydrographs  of  this  gauge,  together  with  those  of  the  Port  Eads,  East  Ray,  and 
Red  River  Landing  gauges,  will  be  found  on  Plate  8  A  sketch  map  slowing  the 
positions  of  the  Biloxi,  Port  Eads,  and  Ea.st  Kay  gauges  is  given  on  Plate  9. 

A  discuHsion  of  the  bearing  of  these  gange  readinga  upon  tlie  nuestion  of  the  possible 
subsidence  of  the  delta  will  be  found  in  the  report  of  the  Chief  of  Engineers  lor  I^fti6. 
page  3478  et  seq.  A  further  discussion  of  this  intereating  problem  is  postponed 
until  after  the  results  of  next  season's  precise  level  work  in  this  locality  are  available. 

For  further  details,  attention  is  invited  to  the  report  of  Assistant  Engineer  Kivas 
Tnlly  (Appendix  1  F)  and  Tables  6  end  7. 

In  addition  to  the  permanen  t  gauges,  high  water  gauges  at  intervsls  of  5  miles  from 
Cairo  to  Fort  Jackson  have  been  maintained.  Observations  were  taken  during  the 
last  high  water.    (See  Table  8.) 

OBSERVATIONS. 

Since  1879  a  large  number  of  observations  for  ascertaining  the  disr^harges  of  the 
Mississippi  River  and  its  tributaries  have  been  made  at  various  poiuto  during  high 
and  low  water  stages.  During  the  past  year  it  was  determined  to  occupy  a  station 
at  Thebes,  111.  (45  miles  above  Cairo),  and  to  select  ilischarge  Htati'»ns  on  the  Cum- 
berland and  Tennessee  rivers.  Hereafter  diHcliarge  observations  will  probably  not 
be  taken  exoept  at  extreme  high  or  low  water  stages. 
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PLANT  AND  OUTFIT. 

Ak  the  date  of  the  last  Annual  Report  the  steamer  Patrol  was  at  New  Madrid,  Mo.^ 
with  the  dredginj^  fleet,  for  care  and  repairs.  Daring  Angnst  and  September  this 
boat  was  need  as  an  inspection  boat  by  the  assistant  engiueer  in  ehar^  of  dredging. 
In  November  this  steamer  was  placed  in  commission  and  used  until  March,  1899, 
inspecting  the  gauges  along  the  river.  After  completing  this  work  the  boat  was  laid 
up  with  the  dredge  fleet  and  some  minor  repairs  made  where  necessary. 

The  survey  boat  lUinoia^  after  being  returned  by  the  Southwest  Pass  Board,  was 
oared  for  near  New  Madrid,  Mo.,  and  later  moved  with  the  dredge  fleet  to  West 
Memphis,  Ark.  This  boat  has  been  remodeled  for  use  as  an  office  boat  in  connection 
"with  the  firedge  fleet. 

The  steamer  Search  was  used  for  making  surveys  in  connection  with  dredging,  and 
at  the  close  of  the  dredging  season  was  laid  np  with  the  dredging  fleet.  The  hull  of 
this  steamer  is  in  bad  condition  and  will  require  considerable  repair.  The  boat  has 
heen  beached  at  West  Memphis  and  the  repairs  are  in  progress. 

OENKBAL  8URYET  PUBUOATIONS. 

The  following  maps  have  been  published  by  the  commission  or  are  now  In  procesi 
of  publication : 

A  map  of  the  lower  alluvial  valley  from  Cairo  to  the  Gulf  of  Mexico,  in  eight 
sheets,  published  in  1887;  a  new  edition  of  this  map  showing  changes  and  additions 
has  just  been  printed. 

A  map  of  the  alluvial  valley  of  the  Mississippi  River  from  Cairo  up  has  been  pre- 
pared, in  4  sheets;  2  sheets  have  been  published  and  the  other  2  sheets  have  been 
sent  to  the  printer. 

A  district  map  of  the  Mississippi  River  from  Cairo  to  the  Gulf  of  Mexico,  showing 
limits  of  improvement,  levee  districts,  controlling  levees,  gauge  stations,  etc.,  has 
been  p>ib]ished. 

Detai]  charts  of  the  river,  scale  1:20000,  showing  the  topography  and  hydrography 
from  the  Gulf  to  Spechts  Ferry,  633  miles  adove  Cairo,  a  distance  of  1,692  miles,  in 
145  sheets.  During  the  year  5  new  sheets  of  this  map  were  published  and  4  more 
sheets  are  now  in  the  hands  of  the  priuter. 

The  inch-to-mile  series  of  maps  from  the  Gulf  to  the  mouth  of  Galena  River,  465 
miles  above  Cairo,  a  distance  of  1,737  miles,  in  56  sheets.  During  the  year  2  new 
sheets  were  published  and  2  more  sheets  are  now  in  the  hands  of  the  printer. 

The  tabulated  results  of  the  survey  work  have  been  published  in  preceding  reports 
of  the  secretary;  the  geodetic  positions  and  elevations  of  permanent  marks  of  the 
survey  from  Cairo  to  St.  Paul,  Minn.,  a  pamphlet  publication  of  300  pages,  has  Just 
been  completed. 

REDUCTION  OF  FIBLD  N0TB8. 

The  following  is  a  brief  r^nm^  of  the  work  done  by  the  drafting  and  topograph- 
ical  division  of  this  oflQce  during  the  past  year: 

The  field  notes  for  the  1897  survey  from  Brownsville,  Minn.,  to  St.  Paul,  Minn., 
were  reduced  and  plotted. 

The  field  notes  of  the  precise  level  line  run  in  1897-98  between  Baton  Rouge,  La.^ 
and  South  Pass  were  reanced  and  the  results  tabulated,  together  with  descriptions 
of  the  bench  marks. 

The  field  notes  of  the  secondary  triangulation  and  stone  lines  from  Minneapolis, 
Minn.,  to  Aitkin,  Minn.,  1898,  were  checked,  adjustments  made,  sides  computed; 
L.  M.  Z's.  of  secondary  stations,  tertiary  stations,  and  stone  line  bench  marks  com- 
puted and  tabulated. 

The  field  notes  of  precise  level  work  from  St.  Paul,  Minn.,  to  Aitkin,  Minn.,  1898, 
were  n^uced,  results  tabulated,  and  descriptions  of  bench  marks  written. 

For  a  better  comparison  of  cross  section  elements  a  large  number  of  sections  from 
Scot  Bluffs  (829  L)  to  Carrollton  (957)  were  plotted,  areas  measured  with  planimeteri 
and  elements  reduced  and  tabulated. 

MAPPINO  AND  DRAWINa. 

DetaO  eharta  Kos.  161-164,  covering  the  river  from  60S  to  650  miles  above  CtAto, 
have  been  completed. 

Detail  charts  Nos.  165-170  were  drawn. 

Detail  charts  171-175  were  about  two- fifths  drawn. 

Inch-to-mlle  sheets  Nos.  125-126  have  been  drawn. 

Sheet  No.  4,  alluvial  valley  map  of  the  upper  Mississippii  was  completed  and  the 
color  sheet  drawn. 
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A  leyiBion  has  bMn  made  of  the  lower  allavial  valley  map  (8  nheeta),  showinf^  the 
latest  control] iDg  levee  lines,  shore  lines  from  the  latest  surveys,  gaoge  stations,  mad 
nver  distances  and  locations  below  Cairo. 

Eleven  sets  of  the  1 :  20000  scale  charts  below  Cairo  have  been  revised  ftnd  show  all 
important  improvements,  levee  lines,  and  shore  lines  to  date. 

The  drawings  accompanying  this  report  have  also  been  prepared. 

DBBDOBS  AND  DRBDaiKO. 

Projeet, — On  the  20th  of  Jnne,  1896,  the  Mississippi  River  Commission  adopted  m 
project  for  obtaining  and  maintaining,  by  means  ox  dredges,  a  channel  in  the  Mis- 
sissippi River  below  Cairo,  with  a  width  of  250  feet  and  a  depth  of  at  least  9  feet 
thronghont  the  year,  except  when  the  river  is  closed  by  iee.  This  project  provided 
for  the  constrnc'tion  and  operation  of  seven  hydraulic  dredges  by  Jane  30, 1900,  and 
for  the  provisional  constrnction  of  two  others  if  found  necessary. 

I'he  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
ofiBce,  has  involved  the  preparation  of  plans  and  speciftcations  for  the  dredges  them- 
selves, for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant.  Sinoe 
the  besonning  of  the  construction  of  this  dredging  plant  many  changes  have  taken 
place  in  the  method  pursued  to  procure  the  most  efficient  and  best  designed  dredges. 

The  first  dredge  was  built  after  plans  prepared  by  the  dredging  committee,  and  was 
in  the  nature  of  an  experiment.  While  many  changes  in  this  boat  were  afterwards 
found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such  hydraulic 
dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
mnst  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course, 
three  dredges  were  built.  Experience  was  constantly  being  gained,  until  a  point 
was  reached  where  it  was  possible  to  outline,  with  greater  accuracy,  nearly  all  the 
details  of  coustruction.  Under  such  specifications,  two  more  dredges  were  built. 
Untlcr  still  more  rigidly  drawn  specifications,  another,  the  seventh,  to  be  a  self-pro- 
pelling dredge,  is  now  in  proeess  of  construction.  Drawings  and  specification  for 
the  eighth  and  ninth  dredges  (self-propeUiug)  have  been  prepared  and  issued. 

OONSTRUCnON,  ALTERATIONS,  AND  BEPAIB8  TO  PLANT. 

Dredge  Alpha, — After  completing  the  capacity  tests  mentioned  in  the  last  annual 
report,  the  dredge  was  laid  up  at  New  Madrid  and  some  minor  repairs  were  made  to 
the  machinery.  Soon  after  being  moved  into  the  field  much  delay  was  caused  by 
many  stops  to  repair  the  main  engine.  It  was  found  that  one  of  the  crank  disks  of 
the  bnilt-up  shaft  had  twisted  on  the  pin,  throwing  the  whole  crank  shaft  out  of 
Une.  This  made  it  necessary  to  take  the  dredge  to  Memphis,  where  extensive  repairs 
were  made  to  the  machinery.  This  work  was  finished  and  the  engine  tested  on  the 
9th  of  October.  After  completing  the  season's  work  the  dredse  was  laid  up,  first  at 
New  Madrid,  Mo.  (71),  later  at  West  Memphis,  Ark.  Daring  the  winter  the  machin- 
ery was  thoroughly  overhauled.  All  of  the  machinery  and  the  boilers  are  now  in 
good  condition,  bnt  the  hull  leaks  badly  and  must  be  calked.  It  is  proposed  to 
aul  out  this  dredge  before  the  next  low-water  season  and  have  the  hull  put  in 
thoroughlv  good  order. 

Dredge  Beta. — At  the  date  of  the  last  annual  report,  this  dredge  was  in  the  Oov- 
emment  dry  dock  at  Keokuk,  Iowa,  and  the  contractors  (Iowa  Iron  Works,  Limited) 
were  engaged  in  widening  the  hull  so  as  to  reduce  the  draft  of  the  boat  to  about  that 
for  whicn  it  was  originally  designed.  It  was  the  expectation  that  the  dredge  would 
be  available  during  the  low- water  season  of  1898.  Many  annoying  delays,  arising 
from  different  causes,  occurred,  and  the  work  on  the  hull  was  not  completed  nntu 
September.  The  dredge  left  the  dry  dock  on  the  16th  of  September  and  coward  the 
end  of  that  month  was  started  to  St.  Liouis,  towed  by  the  Minnetonka,  Owing  to  the 
low  stage  then  prevailing  in  the  river,  St.  Louis  was  not  reached  until  about  the 
middle  of  October.  Here  the  cabin  work  and  the  remaining  alterations  were  pushed 
as  rapidly  as  possible,  bnt  the  dredge  oould  not  be  completed  in  time  to  be  of  any 
use  in  the  field.  These  alterations  were  practically  completed  in  December,  and  the 
dredge  was  towed  from  St.  Louis  to  winter  quarters  at  West  Memphis.  All  work 
contemplated  is  now  about  completed,  except  placing  the  outfit  on  the  boat.  The 
dredge  will  probably  be  tried  in  June.  When  fully  equipped  and  underworking 
conditions,  tne  draft  of  the  Beta  will  be  about  50  inches,  both  forward  and  aft. 

Dredge  Qamma, — At  the  close  of  the  dredging  season  of  1898,  and  after  being  laid 
up  in  winter  quarters,  the  machinery  of  this  dredge  was  thoroughly  overhauled.  An 
examination  of  the  pump  casing  disclosed  considerable  wear.  It  was  determined 
to  fit  to  the  casing  easily  renewable  cast-iron  linings,  which  will  probably  last 
through  at  least  one  dredging  season.  A  design  for  these  linings  was  made  in  this 
office ;  they  were  procured  and  placed  in  position.  The  dredge  is  now  in  thoroughly 
good  order  and  ready  to  go  to  work. 
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Dredge  DeUa.—'SoiMua  bat  minor  repairs  were  made  to  this  dredge  nntil  after 
going  to  work  at  Island  34.  Many  delays  were  cause*!  by  the  breaking  down  of  the 
cutter  machinery,  hot  these  were  probably  dne  to  the  character  of  the  material  in 
which  the  dredge  was  working,  as  described  further  on  in  this  report.  New  linings 
have  been  placed  in  the  pamp,  and  some  changes  have  been  made  in  the  catter 
mechanism.  The  shaft  has  been  cat  in  two,  a  new  bearing  made,  and  it  is  proposed 
to  ran  each  half  of  the  shaft  separately.  New  chains  are  Dciiiff  made  for  operating 
the  cutters.  While  the  ontter  machinery  has  given  considerable  trouble  in  the  past, 
yet  it  is  believed  wise  to  have  at  least  one  dredge  of  the  fleet  capable  of  working 
in  material  which  can  not  be  readily  removed  by  the  jet  agitators.  For  this  reason 
it  has  been  determined  for  the  present  not  to  replace  the  Delta'$  cutters  by  the 
water-jet  agitators. 

Dredges  EpHlon  and  Zeta, — ^At  the  date  of  the  last  annual  report,  these  two  dredges 
had  Just  been  tested  and  accepted.  They  proved  fairly  efficient  machines  in  the  tield, 
bat  after  pumping  something  less  than  1,(X)0  hours,  the  casing  of  the  main  pump  of 
the  Epeilan  was  found  to  have  been  worn  entirely  through.  This  damage,  which  was 
at  first  thought  to  have  been  caused  by  some  obstruction  in  the  pump,  was  tenipo- 
rarily  repaired  in  the  field.  When  the  dredges  were  taken  to  winter  (quarters  a 
thorough  examination  was  msde  of  the  pumps  and  machinery.  The  machinery  was 
found  to  be  in  excellent  condition,  but  on  both  the  £p9iUm  and  Zeta  phenomenal 
wear  had  taken  place  in  the  casings  of  the  main  pumps.  These  casings  were  of  good 
east  iron  and  were  originally  about  2  inches  thick.  In  one  place  the  casing  of  the 
Bpeilon  had  been  entirely  worn  through,  and  the  casing  of  the  Zeta*$  pump  was  in 
nearly  as  bad  a  condition.  It  was  determined  to  cut  out,  on  both  the  pumps,  the 
portions  where  the  wear  had  been  most  marked,  to  replace  thexe  parts  by  cast-iron 
ringo,  and  in  addition,  to  fit  to  the  casings  cast-iron  liners.  The  necessary  drawings 
were  made  in  this  office.  The  rings  and  linings  have  been  oast  and  are  now  being 
placed  in  position. 

The  great  and  unexpected  wear  of  the  pump  casings  has  demonstrated  the  advisa- 
bility of  providing  renewable  liners  for  all  pomps  wmoh  are  hereafter  to  be  installed 
on  tlie  diedges. 

On  account  of  the  numerous  breakdowns  of  the  mechanical  agitator  of  the  Zeta, 
this  mechanism  was  discarded  and  a  water -jet  agitator  installed  in  its  place. 

Dredge  Iota. — ^The  plans  and  specifications  for  the  Iota  (the  seventh  dredge)  were 
completed,  the  work  advertised,  and  proposals  opened  on  the  22d  of  July,  1899. 

Tbis  dredge  resembles  the  EpHlon  and  Zeta  in  general  design,  but  dilTers  from  them 
in  that  it  was  determined,  on  the  Iota,  to  place  side  wheels  and  propelling  machineryi 
enabling  her  to  move  f^om  point  to  point  without  tLe  aid  of  a  tender. 

The  contract  for  the  construction  of  the  Iota  was  let  to  the  Springfield  Boiler  and 
Manufacturing  Company  at  their  price  of  $98,820.  Certain  changes,  which  were 
found  advisable  in  tne  supporting  pontons  of  the  pipe  lines  and  the  lininga,  which 
experience  proved  to  be  necessary  in  the  main  pump,  will  increase  the  contract  price 
of  this  dredge  by  about  $2,000. 

The  contract  requires  this  dredge  to  be  delivered  on  the  26th  of  August,  1899. 
Substantial  progress  has  been  made  by  the  contractors,  and  the  hull  is  now  practi- 
cally completed ;  the  main  pumping  engines  and  propelling  engines  are  finished ; 
some  lumber  has  been  gotten  out  for  the  cabin  work,  and  it  is  hoped  that  there  will 
be  no  delay  in  delivering  the  dredge  in  ample  time  for  work  during  the  Loxt  low- 
water  season. 

Dredges  Kappa  and  Lambda. — Plans  and  specifications  for  these  two  dredges  (the 
eighth  and  ninth)  were  completed  and  issued  in  April;  the  work  was  advertised, 
and  proposals  were  opened  on  the  31st  of  May,  1899.  An  abstract  of  the  bids 
received  is  appended  to  this  report.  It  has  been  recommended  to  award-  the  con- 
tract for  the  construction  of  the  two  dredges  to  the  Bucyrus  Company,  of  South 
Milwaukee,  Wis.,  the  lowest  bidders,  at  the  price  named  by  them,  $244.^00,  for  the 
two  dredges  completed  in  accordance  with  tne  specifications.  This  price  does  not 
include  the  discharge  pipes  and  their  supports.  These  will  be  procured  under  a 
separate  contract. 

Both  of  these  dredges  are  substantially  similar  to  the  Iota,  the  only  modificationa 
being  those  which  have  been  dictated  by  the  experience  gained  during  the  building 
of  the  seventh  dredge. 

Large  steam  tenders. — Bids  for  the  construction  of  five  large  steel- hull  steam  tenders 
were  opened  on  the  27th  of  May,  1898.  The  contract  for  the  construction  of  these 
boats  was  awarded  to  the  Iowa  Iron  Works,  Limited,  for  the  sum  of  $45,672  each. 
The  contract  provided  for  the  delivery  of  all  five  of  these  boats  on  or  before  the  10th 
of  April,  1899,  but  owing  to  various  causes  the  contractors  were  unable  to  complete 
the  boats  on  time.  Hull  No.  1  was  launched  on  the  17th  of  April,  1899.  Work  is 
progressing  with  reasonable  rapidity  and  there  is  a  prospect  that  some  of  the  boats 
will  be  ready  for  use  during  the  coming  low- water  season. 

Small  steam  tenders. — ^At  the  date  of  the  last  Annual  Ueport  a  contract  had  Just 
been  entered  into  with  the  M.  A.  Sweeney  Company,  of  Jeffersonville,  Ind.,  for  the 
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ooiMitraotion  of  three  email  eteam  tenden,  to  be  delivered  by  the  10th  of  September, 
1898.  Work  on  these  tenders  prof^resHed  bat  slowly,  and  the  oontraeton  asked  lor 
extension  after  extension,  assigning  varions  pretexts  for  the  delay.  The  boata  were 
finally  completed  and  delivered  at  Cairo,  111.,  on  the  16th  of  May.  1899. 

File  nnk0r$,^T)nTing  the  year  four  pile  sinkers  were  completed  and  delivered  by 
the  Cincinnati  Marine  Railway  Company,  of  Cincinnati,  Ohio.  The  maohinery  for 
these  pile  sinkers  was  transferred  to  this  offlce  by  the  officer  in  charge  of  the  first 
and  second  districts,  and  three  of  them  were  equipped  and  used  during  the  low- 
water  season  of  1898.  After  the  plant  was  laid  ap  in  winter  quarters  the  maehinery 
was  installed  on  the  fourth. 

Steamer  Minnetonka.—At  the  date  of  the  last  Annual  Report  this  boat  was  at  St. 
Louis,  and  preparations  were  being  made  for  placing  on  board  new  boilers,  which 
had  been  fonnd  necessary.  In  September  the  repairs  to  the  Minnetomka  were  oom- 
plete<l  and  the  boat  was  placed  in  commission.  After  that  date  she  was  employed 
with  the  dredge  fleet  until  all  the  plant  was  laid  up  in  winter  quarters.  Since  thrn 
some  minor  repairs  have  been  made  to  the  machinery,  and  new  ruddeis  have  been 
placed  on  the  boat. 

Steamer  Vi4faiia. — On  the  8th  of  September  this  boat  struck  a  snag  near  Falton 
and  was  retire<l — laid  up  at  New  Madrid — and  later  towed  with  the  rest  of  the  plant 
to  winter  quarters  at  West  Memphis.  This  boat  had  been  in  service  for  sixteen  yean ; 
she  was  thoroughly  worn  out,  has  recently  been  inspected,  condemned,  and  ordered 
to  be  sold. 

During  the  past  year  the  supervision  of  construction  and  repairs  of  all  plant  has 
been  under  the  charge  of  Assistant  Engineer  Thomas  Middleton,  who  has  rendered 
most  valuable  and  efficient  service.  For  further  details  on  this  subject,  attention  is 
in/ited  to  his  report  (Appendix  1  O). 

Painting, — The  insides  of  the  hulls  of  the  dredges  and  the  insides  and  ontsides  of 
the  pontons  have  all  been  thoroughly  cleaned  and  painted. 

DRBDGIHG  OPBRATIOKS  ON  THE  LOWER  mSSISSIPPI  BBTWESN  CAIRO,  UX.,  AlfD  THK 

HEAD  or  THE  PASSES,   LOUISIANA. 

These  operations  include  the  oare  and  repair  of  plant,  the  testing  of  dredges,  and 
the  operation  of  the  plant  during  the  past  low-water  season. 

A  statement  of  the  general  principles  which  have  governed  the  conduct  of  the 
dredging  operations  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1898, 
pages  3166-31B9. 

No  fixed  rules  can  be  laid  down  for  the  location  of  the  channels  to  be  dredged. 
Each  case  as  it  arises  must  be  studied  with  care,  and  the  dredges  placed  after  a 
thorough  examination  of  the  locality  and  all  existing  conditions.  Success  will 
rarel  V  be  attained  by  the  mere  inspection  of  the  surface  indications.  Although  some 
weight  should  be  given  to  them  irom  the  point  of  view  of  the'  pilot,  in  addition, 
careful  surveys  must  be  made  before  dredging. 

During  the  low-water  season  of  1898,  the  river  below  Cairo  was  divided  into  three 
districts:  first,  from  Cairo  to  and  including  Hathaways  Crossing  (104);  second, 
from  Hathaways  Crossing  to  the  head  of  Inland  40  (212) ;  third,  from  the  head  of 
Island  40  as  far  down  the  river  as  dredging  should  be  fonnd  necessary.    A  survey 

Eartv  was  placed  in  each  of  these  districts  and  preliminary  surveys  made  of  all 
ars  where  experience  indicated  dredging  might  be  required.  Surveys  were  also 
made  immediately  before  dredging  at  each  bar  for  the  purpose  of  locating  the  dredge 
cut;  during  and  after  dredging  to  determine  the  efiect  which  had  been  proilnced. 
Frequent  reports  were  made  to  the  pilots'  associations;  buoys  were  set  to  mark  the 
channel  iu  di  fficnlt  places.  By  permission  of  the  officers  in  charge  of  t^e  local  light- 
house district,  the  positions  of  the  lights  were  changed  to  agree  with  the  new 
channels  which  were  developed.  Every  effort  was  made  to  give  full  information  to 
steamboatmen  and  to  make  the  dredging  operations  of  as  much  value  as  possible. 

The  work  of  each  dredge  is  given  m  detail  below : 

Dredge  Alpha, — This  dredge  was  placed  at  Peters  Towhead  (271)  on  the  13th  of 
September  and  attempted  to  fill  the  cbannol  across  the  head  of  tne  towhead,  and 
thereby  cause  more  water  to  flow  down  the  channel  to  the  left.  The  work  was  not 
entirely  successful.  Dredging  continued  for  ten  days,  when  it  was  fonnd  necessary 
to  stop  work  and  take  the  dredge  to  Mem])hi8  for  repairs  to  the  main  engine.  After 
the  completion  of  these  repairs  the  dredge  was  taken  to  Island  40  (212)  and  com> 
menoed  dredging  on  the  lUth  of  October.  A  rising  river  stopped  work  on  the  14th 
of  this  month:  it  was  resumed  on  the  19th  and  continued  until  the  26th,  then 
suspended,  ana  the  dredge  retired  for  the  season. 

Dredge  Beta. — Thin  dredge  did  no  work  during  the  low-water  season. 

Dredge  6amma.— This  dredge  was  placed  in  position  at  the  chnte  of  Island  40  (213) 
on  the  18th  of  September.  Here  the  river  was  obstructed  by  the  wreck  of  the 
steamer  Cit^  of  Mickmam,  and  there  were  two  indifferent  channels,  one  above  and 
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one  below  this  wreok.  It  wu  decided  to  attempt  to  fill  the  ehannel  above  the 
wreok.  Dredging  was  commenoed  on  the  19th  of  September  and  continued  antil 
the  26th. 

The  dredge  then  left  for  Wilsons  Point,  La.  (531),  arrived  there  the  3d  of  October, 
and  in  three  days'  dredging  opened  an  excellent  channel  across  the  bar. 

The  dredge  was  then  taken  to  Fleeces  Crossing  (243)  and  commenced  dredging  on 
the  19th  of  October.  Work  was  continued  nntil  the  28th  of  that  month,  when  it 
was  stopi>ed  on  account  of  a  rising  river. 

The  dredge  was  moved  to  Cow  Island  Bar  (248),  where,  for  four  days,  she  was 
engaged  in  making  a  capacity  test,  and  was  then  towed  to  the  chate  of  Island  40 
i  212),  where  dredging  was  begun  on  the  12th  of  November  and  continued  until  the 
16th.  A  rising  river  stopped  work,  and  it  was  not  resumed  until  the  7th  of  Decem- 
ber; it  was  then  continued  until  the  20th  of  December,  when  work  for  the  season 
w^as  stopped.  This  last  dredging  was  for  the  purpose  of  widening  and  deepening  a 
cnt  already  made.  An  immense  amount  of  drift  was  enconntered  buried  in  the  sand ; 
54  logs  were  removed,  varving  in  diameter  from  8  inches  to  50  inches  and  having  an 
aggregate  length  of  over  1,5€0  feet.  While  the  dredge's  outfit  is  poorly  adapted  to 
snag  work  and  it  consumed  a  great  deal  of  time,  yet  the  results  obtained  warranted 
the  means  used.  A  broad,  straight  channel  was  made  across  the  bar,  with  every 
indication  that  it  would  be  maintoined. 

The  dredge  was  laid  up  for  the  winter  on  the  22d  of  December. 

Dredge  Delta. — This  dredge  was  placed  in  position  at  Island  34  (179)  on  the  3d  of 
September;  dredging  wus  commenced  on  the  5th  and  continued  for  seventeen  days. 
The  material  encountered  was  sand,  blue  clay,  gravel,  lignite,  loss,  stumps,  and  the 
-wreok  of  one  coal  bar^pe  containing  coal.  There  were  many  delays,  caused  by  the 
breaking  of  the  agitating  machinery ;  for  this,  the  nature  of  the  material  encoun- 
tered is  doubtless  responsible. 

On  the  25th  of  September  the  dredge  commenced  filling  the  old  channel  along 
Island  34  (179).  In  four  days'  dredging,  the  depth  in  this  old  channel  was  reduced 
from  8  feet  to  4  feet.  A  rising  river  interrupted  the  work,  which  was  not  resumed 
until  the  5th  of  October,  when  the  channel  previously  made  was  widened  and  deep- 
ened.   Work  was  stopped  on  the  11th  of  October. 

On  the  22d  of  October  the  dredge  commenced  working  at  Mrs.  Hickman's  Crossing 
(131)  and  completed  the  work  on  the  24th. 

On  the  29th  of  October  the  dredge  was  taken  to  the  towhead,  foot  of  Island  13, 
opposite  Cottonwood  Point  (12H),  where  a  capacity  test  was  made. 

On  the  17th  of  November  the  dredge  was  taken  to  winter  quarters  and  laid  up  in 
ordinary. 

Dredge  Epeilon, — During  the  entire  season  this  dredge  worked  in  the  vicinity  of 
Point  Pleasant  (79).  Near  the  close  of  the  season  a  capacity  test  was  made  at  a  bar 
below  Phillips  Towhead  (81). 

Dredge  Zeta, — This  dredge  was  at  work  from  the  12th  of  September  until  laid  up 
in  winter  quarters  on  the  23d  of  November. 

Work  was  done  at  Mrs.  Hickmans  Crossing  (131),  at  Elmot  Bar  (161),  at  Island  34 
(179),  and  at  Cherokee  Crossing  (89). 

A  capacity  test  was  made  at  Cherokee  Bar. 

A  summary  of  the  dredging  operations,  together  with  the  cost  and  the  distribution 
of  expenditures^  wiU  be  K>und  in  Tables  10, 11, 12,  and  13. 

CAPACITY  TESTS  OF  DBBDGES. 

At  the  close  of  the  dredging  season,  before  assembling  the  fleet  in  winter  quar- 
ters, an  effort  was  made  to  determine  the  working  capacity  of  the  several  dredges 
(with  the  exception  of  the  Alpha  and  Beta)  under  actual  field  conditions. 

In  the  tests  made  at  the  time  of  the  acceptance  of  these  dredges,  a  measurement 
of  the  material  moved  was  made  by  deflecting  the  discharge  stream  for  a  short  in- 
terval of  time  into  a  bar^e  and  then  measuring  the  material  so  delivered.  The 
time  interval  was  necessarily  short,  averaging,  perhaps,  but  little  over  a  minute  for 
each  test.  A  small  error  in  reading  would  seriously  affect  the  computed  capacity 
per  hour.  This  method  is  also  open  to  the  more  serious  objection  that  the  resulting 
determination  of  the  quantity  of  material  removed  is  based  upon  the  assumption 
that  the  conditions  existing  at  that  particular  time  will  be  continuous,  which  hardly 
seems  warranted  by  experience. 

In  the  recent  tests,  an  effort  was  made  to  obtain  the  working  capacity  of  the  dredges 
m  clean  sand  and  In  water  without  current,  where  all  the  material  removed  during 
the  continuation  of  the  test  must  be  moved  by  the  dredge  alone.  Great  care  was 
taken  in  selecting  suitable  localities  for  making  the  tests.  Careful  surveys  were 
made  Just  before  and  immediately  after  the  conclusion  of  the  dredging.  Every  pos- 
sible precaution  was  taken  to  secure  accuracy  in  the  calculation  of  the  amount  of 
material  moved.    It  is  believed  that  the  results  obtained  give  more  closely  than  any 
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other  method  which  ooald  be  employed,  the  actual  capacity  of  the  dredges  under 
ordinary  working  conditions. 

Dredge  Gamma. — The  duration  of  the  test  of  this  dredge  was  45  hours  and  90  min- 
utes actual  dredging.  The  total  volume  of  material  removed  was  45,856  cubic  yards, 
a  rate  of  1,008  cubic  yards  per  hour. 

Dredge  Delta, — The  duration  of  the  test  of  this  dredge  was  27  hours  and  23  minates 
actual  dredgiuff.  The  total  volume  of  material  removed  was  34,262  cubic  yards^  a 
rate  of  1 ,259  ca  uic  yards  per  hour.  This  material  was  removed  fh>m  four  cuts.  W bile 
making  the  first  two  cuts  no  attempt  was  made  to  crowd  the  dredge  at  all.  On  the 
third  cut  the  dredge  was  pulled  ahead  faster,  and  on  the  fourth  cut  the  rate  of 
advance  was  as  hign  as  could  be  maintained  without  sinking  the  discharge  pipf- 
While  making  this  fourth  cut  the  dredge  worked  at  the  rate  of  about  2,550  cnbie 
yards  per  hour.  This  rate  might  have  been  exceeded  had  the  pontons  been  able  to 
carry  away  more  dredged  material. 

Dredge  EpaiUm, — The  duration  of  the  test  of  this  dredge  was  24  hours  and  50  minates. 
The  volume  of  material  removed  was  32,407  cubic  yards,  a  rate  of  1,305  cubic  yards 
per  hour. 

Dredge  Zeta, — ^The  test  of  this  dredge  differed  from  those  just  described,  as  it  was 
decided,  in  addition  to  the  capacity  test,  to  determine  the  practicability  of  dredging 
through  a  dry  bar.  At  the  point  selected  for  the  test  the  bar  was  blun,  and  about 
4  feet  above  the  water  surface.  The  bead  cables  were  attached  to  deadmen  placed 
on  the  dry  bar.  The  duration  of  the  test  was  62  hours  and  55  minutes  actual  dredg- 
ing. Six  cuts  were  made,  having  a  total  length  of  1,785  feet.  A  hole  was  cut  in  the 
dry  bar  approximately  500  feet  long,  140  feet  wide  at  top,  and  having  a  depth  of  from 
3^  feet  to  4  feet  above  and  13  feet  below  water  along  the  axes  of  the  cuts.  It  would 
have  been  entirely  practicable  to  have  cut  a  channel  clear  across  the  bar  to  the  deep 
water  on  the  opposite  side.  The  total  volume  of  material  removed  was  40,941  cubic 
yards,  a  rate  of  652  cubic  yards  per  hour.  The  lesser  capacity  thus  indicated  was 
probably  due  to  the  conditions  under  which  the  dredge  was  working  and  to  the 
material  encountered.  Thh  bar  above  water,  and  for  a  aepth  of  about  7  feet  below 
the  water  surface,  was  pure  sand ;  beneath  this  was  a  layer  of  blue  mud  extending 
down  at  least  as  deep  as  the  point  to  which  the  suction  head  was  lowered — ^from  16 
to  17  feet. 

From  the  records  kept  during  the  dredge  tests,  a  summary  has  been  compiled 
which  wiU  be  found  in  Table  14. 

In  computing  the  matter  of  cost,  the  items  of  fUel,  pay  rolls,  subsistence,  lubricants, 
lighting  supplies,  and  repairs,  were  taken  into  account.  The  cost  of  the  hire  of  the 
tender  was  not  included. 

Plates  37-40  show  the  plotted  results  of  the  surveys  and  some  characteristic  cross 
sections  before  and  after  the  test  of  the  Gamma. 

For  further  details  on  this  subject,  attention  is  invited  to  report  of  Asst.  Engi- 
neer F.  B.  Maltby  (Appendix  1  H). 

DISCUSSION  OF  RESULTS. 

Before  taking  up  in  detail  the  results  of  the  dredging  operations  it  is  well  to  call 
attention  to  the  fact  that  at  no  time  during  1898  was  tnere  a  period  of  extreme  low 
water.  Some  of  the  lowest  gauge  readings  during  the  year  were  as  follows :  Cairo, 
October  10,  7.67  feet;  Fulton,  October  11,  6.55  feet:  Memphis,  October  12,  4.50  feet. 
In  1895,  a  year  of  unusually  low  water^  the  lowest  readings  on  these  gauges  were : 
Cairo,  November  6, 1.10  feet;  Fulton,  November  7-8,  0.16  foot:  Memphis,  November 
6-9,  —  2.65  feet.  An  inspection  of  the  hydrographs  on  Plate  7  shows  that  the  crests  of 
small  rises  followed  eacn  other  down  the  river  at  short  intervals  of  time  during  the 
fall  months,  the  usual  low-water  season. 

It  does  not  necessarily  follow  that  there  were  proportionately  ^^ater  depths  on 
the  shoal  crossings  in  1898;  it  is  well  known  that  under  the  conditions  th^i  prevail- 
ing, less  depths  are  frequently  found  on  the  crossings  than  exist  during  a  time  when 
the  river  is  stationary  or  slowly  falling  and  much  lower  readings  are  recorded  on 
the  gauges. 

The  bars  where  work  was  done  wore  carefully  surveyed  before,  during,  and  after 
dredging.  The  results  are  shown  on  Plates  10-36,  where  depths  greater  than  9  feet 
are  indicated  by  parallel  ruling. 

Vicinity  of  Point  Pleasant  {81-SS). — This  has  always  been  one  of  the  most  difficult 
portions  of  the  river ;  in  recent  years,  boats  have  experienced  more  trouble  here  than 
at  any  other  locality ;  the  shoal  crossings  are  close  together ;  there  are  numerous 
side  channels  leading  into  dead  pools.  These  conditions  make  the  proper  locations 
of  the  channels  to  be  dredged  matters  of  more  or  less  difficulty.  The  results  of  the 
first  survey  of  the  season  are  shown  on  Plate  10.  At  the  time  of  this  survey  the 
pools  and  crossings  are  distinctly  outlined.  Later,  it  was  found  that  the  crossings 
had,  as  usual,  moved  dowuRtream.    The  areas  dredged  and  the  effects  of  the  dredg- 
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ing  at  Upper  Point  Pleasant  CFossin^,  jnst  opposite  the  town,  are  shown  on  Plates 
11, 12, 13, 14,  and  15,  the  surveys  having  been  made  at  different  times  during  the 
season.  None  of  the  surveys  shows  a  very  well  defined  channel  ae  the  result  of  the 
dredging;  still  at  no  time  was  there  less  than  10  feet  on  this  crossing. 

An  attempt  was  made  to  fill  the  chute  back  of  the  towhead  which  extends  some 
distance  above  the  npper  limit  of  the  map  on  Plate  10.  Considerable  material  was 
pnniped  into  this  chnte,  but  it  had  little  effect  on  the  voMme  of  water,  as  the  cur- 
rent seemed  to  be  simply  deflected  against  the  bar,  where  sufficient  scour  took  place 
to  offset  the  filling. 

Lazelles  Crossing  (jSS)^  Plates  16  and  17. — Here  was  a  case  of  overlapping  pools. 
A  channel  of  fair  width  and  good  deptii  was  readily  opened  along  the  right  bank 
of  the  river.  It  required  no  further  attention,  but  remained  in  existence  and  in  use 
until  the  end  of  the  season. 

Mrs,  Hickmans  Crossing  (75/).— Plates  18  and  19  show  clearly  the  conditions  exist- 
ing here  before  and  after  dredging.  No  trouble  was  experienced  at  this  crossing 
during  the  year. 

Elmot  Crossing  {161). — Plates  20  and  21  show  the  conditions  before  dredging. 
Along  the  right  bank  there  was  a  narrow  and  somewhat  difficult  channel,  while  a 
deep  pool  existed  along  the  front  of  Elmot  Bar.  After  a  study  of  the  conditions  it 
was  decided  to  make  no  attempt  to  improve  the  right  bank  channel,  but  to  dredge 
across  the  ridg^  separating  this  deep  water  from  that  along  the  bar.  The  effect  of 
the  dredging  is  shown  on  Plate  22.  The  results  were  satisfactory ;  the  channel  was 
opened  but  onoe;  it  remained  in  good  condition  throughout  the  season,  with  no  less 
depth  than  12  feet. 

Island  34  (179). — Plates  23  and  24  show  the  results  of  surveys  in  this  vicinity  before 
dredging ;  Plates  25  and  26  after  dredging.  As  noted  elsewhere,  the  material  encoun- 
tered was  exceedingly  difficult  to  remove.  Once  opened,  a  channel  of  ample  depth 
was  maintained;  though  a  slight  filling,  which  had  to  be  removed,  occurred  near  the 
lower  end. 

Island  40  {BIS),  Plates  B7,  £8,  29,  and  SO. — A  very  successful  attempt  was  made  to 
fill  the  upper  channel  which  early  in  the  season  existed  above  the  wreck  of  the  City 
of  Hickman,  This  channel  was  completely  closed ;  a  bar,  nearly  dry  at  low  water, 
formed  and  extended  from  shore  clear  out  to  the  wreck.  A  straight  channel  was 
then  dredged  on  the  island  side  of  the  river  directly  in  line  with  the  current;  much 
buried  drift  was  encountered  and  removed ;  an  excellent  channel  was  opened  which 
remained  in  existence  and  improved  until  the  close  of  the  season. 

Fleeces  Crossing  {24S),  Plates  SI,  S2,  and  S3. — ^I'he  Gamma  worked  at  this  locality 
between  the  19th  and  28th  of  October.  Owing  to  an  accident  to  the  machinery^ 
part  of  the  time  dredging  was  done  without  the  use  of  the  Jet.  Some  shoaling 
occurred,  but  the  last  survey,  December  1,  shows  that  while  the  channel  had  shifted 
slightly  it  had  cut  out  more  and  was  of  good  width  and  depth. 

Wilsons  Point  {631),  Plates  34,  36,  and  36.--Fout  days'  dredging—October  4-7— 
deepened  the  channel  across  the  bar  from  9  to  15  feet  at  low  water.  Boats  com- 
menced using  the  channel  at  once  and  continued  to  run  it  without  difficulty  until 
the  end  of  the  low-water  season.  Plate  36  shows  the  results  of  a  survey  made  fifty- 
four  days  after  dredging.  The  channel  was  still  clearly  defined,  though  some  shoal- 
ing had  taken  place  below  it. 

In  general,  it  may  be  said  that  there  was  no  interruption  to  navigation  during 
the  year  1898 ;  there  were  greater  available  depths  on  the  crossings  uian  had  been 
found  for  a  number  of  years ;  the  dredges  never  failed  to  promptly  open  a  good  chan- 
nel across  any  bar  they  attacked;  these  channels  were  usually  easily  maintained; 
most  of  them  enlarged  and  remained  open  until  after  the  close  of  the  dredging  season. 

For  additional  details,  see  report  ot  Asst.  Engineer  F.  B.  Maltby  (Appendix  1 H), 
who  rendered  most  valuable  service  as  superintendent  of  dredges  and  dredging. 

EXPERIMENTAL  DIKES. 

The  charge  of  this  work  was  transferred  to  this  office  by  resolution  of  the  com- 
mission March  9,  1899;  a  project  has  been  submitted  and  approved;  steps  have  been 
taken  to  secure  the  necessary  plant  and  construction  material;  no  field  work  was 
done  and  none  will  be  undertaKen  until  the  river  falls  to  a  lower  stage. 

COMMERCIAL  STATISTICS. 

It  is  practically  impossible  to  obtain  reliable  statistics  of  the  commerce  on  the 
Lower  Mississippi  River  unless  special  agents  are  employed  for  their  oolleotion. 

The  following  papers  accompany  this  report : 

Money  statement. 

Abstracts  of  aU  proposals,  in  order  of  date  of  opening  bids. 

List  of  oontraots  in  force,  with  names  of  contractors,  dates  of  approval,  dates  of 
beginning  work,  and  dates  of  completion. 
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Statement  of  charto  issaed  and  sold. 

List  of  civilian  engineers. 

Approximate  yalae  of  plant. 

Appendix  1  A,  laws  affecting  the  Mississippi  RiTor  Commission,  Jnly  1,  1S96,  to 
June  30,  1899. 

Appendix  1  B,  specifications  for  the  construction  of  the  dredge  Iota. 

Appendix  1  C,  report  of  Asst.  Engineer  A.  T.  Morrow  on  survey  work  north  of 
St.  Fanl,  Minn.,  and  on  comparison  of  the  resnlts  of  low-water  surveys  on  the  lower 
river. 

Appendix  1  D,  report  of  Surveyor  W.  8.  Williams  on  precise  level  work  north  of 
St.  Faul,  Minn. 

Appendix  1  E,  instructions  for  precise  level  work. 

Appendix  1  F,  report  of  Asst.  Engineer  Kivas  Tnlly  on  gauges,  redaction  of  pb js- 
loal  aata,  and  office  publications. 

Appendix  1  G,  report  of  Asst.  Engineer  Thomas  Middleton  on  repairs  to  plant  and 
construction  of  new  plant. 

Appendix  1  H,  report  of  Asst.  Engineer  F.  B.  Maltby  on  dredging  operations,  testes 
of  dredges,  care  and  repair  of  plant. 

Respectfully  submitted. 

Mabon  M.  Patrick, 
Captain,  Corps  of  Kngimeen, 
Beoretary  Mittissippi  Biver  CommtMiMi. 

Col.  G.  L.  Gillespie, 

Corp$  of  Euffinetrs,  U.  8.  Army, 

Pruiient  MisHasippi  Biver  CommUHon. 


Money  statement 

July  1, 1898,  balance  unexpended $701,750.26 

Amount  allotted  ttom  appropriation  by  sundry  civil  act  of 

July  1,1898 $518,400.00 

Amount  allotted  from  appropriation  by  sundry  civil  act  of 

March  3, 1899 513,400.00 

Amount  transferred  by  officer  in  charge  First  and  Second 

districts  (allotment  ft>r  experimental  dikes) 16, 071. 02 

1,042,871.02 

1, 744, 621. 28 
June  30, 1899,  amount  expended  during  fiscal  year 479, 665. 62 

July  1, 1899,  balance  unexpended 1,264,955.66 

July  1, 1899,  outstanding  liabilities $38,256.42 

Jnly  1, 1899,  amount  covered  by  uncompleted  contracts. . .      298, 787. 55 

337,043.97 

Jnly  1, 1899,  balance  available 927,911.69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1901 660,000.00 


Abstract  of  proposals  for  furnishing  a  self-propelling  hydraulio  dredge,  received  in 
response  to  advertisement  dated  June  21,  1808,  and  opened  by  Capt.  H.  E,  Watermanf 
Corps  of  Engineers,  on  July  22, 1898, 


No. 


1 
2 
8 


Kame  of  bidder. 


The  Springfield  Boiler  and  Manafaotaring  Co.,  Springfield,  111. 

Edward  Flad,  St.  LoiiiB  Mo - 

The  Bucyrus  Co.,  South  Milwaukee,  Wis 


For  self- 
dredge. 


a  $94, 070. 00 

98,981.00 

120,759.76 


Extra  for 


ing  plant. 


$2,980.50 
^300.1)0 

8,448.U0 


a  Bid  for  self-propellinff  hydraulic  dredge  at  $94,970  accepted,  with  additional  allowance  of  $3,850  for 
substitution  of  1  Worthnigtoii  or  Blake  air  pump  and  condenser  in  plsco  of  thn  Still  well- Bierce  and 
Smith- Vaile;  1  Worthington  or  Blake  Jet  nunipin  place  of  the  Still woll-Bierce  and  Smith-Valle;  2 
Wortbiugton  or  Blake  feed  and  fire  pumps  in  place  of  the  Laidlaw-Diiun-Gordon. 
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Absiraot  of  proposals  for  furnishing  ooal  for  dredging  operations,  reoeivf4  in  response  to 
advertisement  dated  February  IS,  1899,  and  opened  by  Capt,  Mason  M,  Patrick,  Corps 
of  Engineers,  Maroh  15,  1899. 


No. 

.    Nameof  bidd«r. 

Kind  of  ooal,  name  and  location  of  mine. 

Quantity. 

Price 

per 

bnaheL 

Total 
coat. 

1 
a2 

8 

Cftlro  Ci^  Goal  Co., 

Cidro,  m 
Frederick    Hartweg, 

Cindniiikti,  Ohio. 

Samnel    S.     Brown, 
Piiteburg,  Fa. 

Hallidayboro  mine,  Hallidayboro,  Jackaon 

County,  111. 
Catabnrg  mine  at  Catsbiirg,  Elizabeth  mine 

at  Elisabeth.    Ivill  mine  at  Cateburg, 

all  on  Monongabela  River,  Pa. 
Cedar    Grove,    Belmont,     and    Goalborg 

minee,   Coalbnrg,  Kanawha   River,    w. 

Va. 
Chesapeake     mine,     Handley,    Kanawha 

River.  W.Va. 
Black  Diamond  mine,  Lewiston,  Kanawha 

River,  W.Va. 
Youghioffheny  mines.  No.  1  and  No.  2,  on 

YoaghTogheny  River,  near  Pittsbarg,  Pa. 

ButhOt. 
350,000 

360,000 

860,000 

350,000 
860,000 
860,000 

CknU. 
.9 

9.9 

9.0 

9.9 

9.9 

10.6 

181,600 
34,660 

84,650 

34,650 
34,650 
36,760 

a  Accepted. 

Abstraat  of  proposals  for  furnishing  two  hydraulic  dredges  for  dredging  operations  under 
Mississippi  liiver  Commission,  recHved  in  response  to  advertisement  dated  Apnl  19, 1899, 
and  opened  by  Capt*  Mason  M.  Patrick,  Corps  of  Engineers,  May  SI,  1899, 


No. 

Name  of  bidder. 

Por  one 
dredge. 

For  two 
dredges. 

Remarks. 

1 

TheBncyruBCa,  SonthMlI- 
wankee,  WU. 

The  Springfield  Boiler  and 
ManufRctnring  Co., 
Springfield,  111. 

Iowa  Iron  Works,  Limited, 
Dabaqne,  Iowa. 

$244,800 
844,980 

256,780 

• 

Dedncfc  62.000  from  amoant  of  bid  if  Prescott 

2 
8 

$125,536 
129,140 

pnmps  can  be  substituted  for  the  Worthing- 
ton  or  Blake  pumps  where  specified.    Kec- 
ommeuded  for  award  at  price  stated,  with 
Worthington  pumps.    Contract  awarded  as 
recommended. 
Deduct  $4,500  from  net  price  for  two  dredges 
if  same  main  pumps  and  engines  as  fur- 
nished for  U.  S.  dredge  Iota  can  be  substi- 
tuted.   Add  $200  if  refrigerating  plant  on 
specifications   of   Westinshouse.    Church, 
Kerr  &  Co.  is  accepted,  with  further  addi- 
tional ^rice  of  $250  if  distilling  apparatus 
for  refrigerating  plant  is  furnished. 

Abstract  of  contracts  entered  into  by  Capt,  H,  E,  Waterman  and  Capt,  Mason  M,  Patrick^ 
Corps  of  Engineers,  in  force  June  SO,  1899— Improving  Mississippi  River,  Mississippi 
River  Commission,  secretary's  office. 


Contract  for— 


Coal , 

Five  steam  tenders ..... 


Self-propelling  hydraulic 
dredge. 


Contractor. 


1808. 
Mar.  28 
Iowa  Iron  Works,  Limited.   June  10 


Frederick  Hartweg 


Date  of 
contract 


The  Springfield  Boiler  and 
Manufacturing  Co. 


Ang.  26 


Date  of 
approval. 


1898. 
June  10 
Ang.  22 

Not.  U 


Date  of 

beginning 

work. 


1808. 
July    I 
June  20 


Sept.   5 


Date  of 

expiration  of 

contract. 


June  80, 1H90. 

Apr.  10,  1800, 
extended  to 
Sept.  1, 1899. 

Aug.  26, 1890. 


3350      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

Statement  of  maps  and  <Aari$  isstied  and  sold  from  July  1, 1898,  to  June  30,  ISSB, 


DesoriptioD. 


Upper  allavial  valley  map 

Lower  aUuTlalraUey  map.... 

Inch- to-mile  map 

Detail  chart,  1 :  20,000  scale 

Detail  chart,  1 :  10,000  scale  (harbor  of  If  ew  Orleans) 
District  map  of  Lower  Mississippi  River 

Total 


Free. 


6 

56 

e73 

2,001 

4 
3 


2,742 


Sold. 


829 

322 

28 

8 


1,481 


Total 


U 

S» 

1,503 

2,323 

33 

9 


4.233 


Proceeds  deposited  with  assistant  treasurer  of  the  United  States  at  St.  Lionis,  Mo., 
$154.92. 


lAst  of  civilian  engineers  employed  on  works  of  the  Mississippi  River  Commission  in  dkarge 

of  the  secretary,  from  July  1,  1898 j  to  June  30, 1899. 


Name  and  residence. 


Thomas  Middleton,  St  Loais, 
Mo. 

F.  B.  Maltby,  St.  Louis.  Mo 

G.  W.    Startovant,    Appleton 
City,  Mo. 

A.  T.  Morrow,  Bockford,  111 

Ki vas  Tally,  St.  Louis,  Mo 

C.  W.  Clark,  Webster  Groves. 

Mo. 
E.  H.  Twining,  New  York,  N.  Y 
W.  6.  Comber,  St.  Louis,  Mo  . . . 

Geo.  H.  French,  St.  Louis,  Mo . . 
Wm.  Gerig,  New  Orleans,  La. . . 


Time  em- 
ployed. 

Pay  per 
month. 

Mo».   dya. 
12       0 

$200 

9      13 

200 

2     12 

200 

12       0 

175 

12       0 
12       0 

175 
176 

12        0 
12       0 

175 
150 

12       0 
1        6 

145 
150 

Where  employed. 


Secretary's  office . . 

Infield 

-...do 

In  field  and  secre- 
tary's office. 
In  secretary's  office 
.-..do 

President's  office  . . . 
In  field  and  secre- 
tary's office. 

....do 

Infield 


Work  on  which  empleyed. 


In  charge  of  desLpiing  and 
construction  oTplant. 

In  charge  of  dredging  op- 
erations. 
Do. 

Surveys. 

Compntinff  divisioiL 
Mapping  division. 

Reports  and  esUmales. 
Surveys. 

Do. 
Bxperimental  dikes. 


Jpproximaie  value  of  plant  belonging  to  the  United  States  used  on  works  under  the  Missis- 
sippi River  Commission,  in  charge  of  Capt.  Mason  M,  Patrick,  Corps  of  Engineers, 
secretary. 


Class  of  property. 


Dredge  Alpha 

Dredge  Beta 

Dredge  Gamma 

Dredge  Delta 

Dredge  Kpsilon 

Dre<1ge  Zeta 

Steamboat  Mississippi. 
Steamboat  Minnetonka 

St^ani  boat  Patrol 

Steam  boat  Search ...... 

Steamboat  Vulcan 

Steamboat  Mercury  . . . 


Present 
approxi- 
mate 
value. 


$48,600 

227.500 

72,000 

00,000 

94,500 

94.500 

46,000 

10,800 

9,000 

0,300 

7,080 

7,749 


Class  of  property. 


Steamboat  Venus 

Steamboat  Mars 

Barges 

Pile  sinkers 

Survey  and  quarter  boats 

Flatboats,  ski  lib,  and  rowboats 

Diving  outfit 

Snrve\inginstruments,  photographic 
outnt, office  furniture,  books,  etc.. 

Total 


PrewDi 

approzi* 

mate 

value. 


$7,74» 
7,7tf 
4,600 

14,486 

2,751 

1,009 

270 

8,000 


759,543 


APPENDIXES  ACCOMPANYING    THE  REPORT  OF    CAPT.  MASON  M.  PATRICK,   CORPS  OF 
ENGINEERS,  SECRETARY  MISSISSIPPI  RIVER  COMMISSION. 

A.  Laws  affecting  the  Mississippi  River  Commission,  Jnly  1, 1898,  to  Jane  30, 1899. 

B.  Specifications  for  the  construction  of  the  dredge  Iota, 

C.  Report  of  Assistant  Engineer  A.  T.  Morrow  on  snrvey  work  north  of  St.  Panl, 
Minn.,  and  on  comparison  of  the  results  of  low- water  surveys  on  the  lower  river. 

D.  Report  of  Surveyor  W.  S.  Williams  on  precise  level  work  north  of  St.  Paul,  Minn. 
£.  Instructions  for  precise  level  work. 
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F.  Report  of  Assistant  Engineer  Eivas  Tnlly  on  gaages,  reduction  of  physical  data^ 
and  ofBce  pablications. 

G.  Report  of  Assistant  Engineer  Thomas  Middleton  on  repairs  to  plant  and  con- 
stmction  of  new  plant. 

H.  Report  of  Assistant  Engineer  F.  B.  Maltby  on  dredging  operations,  tests  of 
dredges,  care  and  rejMiir  of  plant. 


UST  OF  PLATES  ACCOMPANYING  THE  ANNUAL  BEPORT  OF  CAPT.  MASON  M.  PATRICK, 
CORPS  OF  ENGINEERS,  U.  S.  A.,  SECREJABT  MISSISSIPPI  RIVER  OOMBOSSION,  FOR 
FISCAL  YEAR  ENDING  JUNE  30,  1899. 

Plate  1. — Map  of  secondary  triangulation  and  stone  line  bench  marks  from  St.  Paul, 

Minn.,  to  Aitkin,  Minn. 
Plate  2. — ^Map  showing  location  of  cross  sections,  Scot  Blnffs  to  Donaldsonville, 

La.,  comparison  of  surveys  of  1895-96  and  1897-98. 
Plate  3. — ^Map  showing  location  of  cross  sections,  Donaldsonville  to  Carrollton,  La., 

comparison  of  sarveys  of  1893-94  and  1897-98. 
Plate  4. — Cross  section  elements,  Scot  Blnffs  to  Donaldsonville,  La.,  surveys  of 

1895-96  and  1897-98. 
Plate  5. — Cross  section  elements,  Donaldsonville  to  Carrollton,  La.,  surveys  of 

1893-94  and  1897-98. 
Plate  6. — Profiles,  hi^h  and  low  waters,  Cairo,  111.,  to  Fort  Jackson,  La.,  1898-99 

and  earlier  years. 
Plate  7. — Hydrographs,  Cairo,  111.,  to  Carrollton,  La.,  June  1, 1898,  to  June  1, 1899. 
Plate  8. — Hydrographs,  Biloxi,  Port  Eads,  East  Bay,  and  Red  River  Landing. 
Plate  9. — Map  showing  location  of  tide  gauges  at  Biloxi,  Port  Eads,  and  East  Bay. 
Pirates  10-40. — Maps  of  certain  localities  below  Cairo  where  dredging  was  done 
daring  low- water  season  of  1898,  as  follows: 
10-15.— Point  Pleasant  Bar. 
16-17. — Lazelles  Bar. 
18-19. — Hickmans  Crossing. 
20-22.— Elmot  Bar. 
2a-26.— Island  34. 
27-30.— Island  40. 
31-33.— Fleeces  Crossing. 
84-36.— Wilsons  Point. 

37-40. — Tests  of  dredge  Oamma  at  Cow  Island  Bar. 
Plate  41 . — Dredge  Iota.    Longitudinal  sectional  elevation,  showing  general  arrange- 
ment of  machinery,  etc. 
Plate  42. — Dredge  Iota,    Plan  of  main  deck,  showing  general  arrangement  of 
machinery,  etc. 


Appendix  1  A. 

LAWS  AFFECTING  THE  MISSISSIPPI  RIVER  COMMISSION,  JULY  1,  1898,  TO  JUNE  30, 1899. 

[POBUO— No.  176.1 

AN  ACT  MaUiiff  approprlatioDB  for  sandry  civil  expenses  of  the  Goyemment  for  the  fiscal  year 
ending  Jane  thirtieth,  eighteen  hundred  and  ninety-nine,  and  for  other  pnrposea. 

Be  it  enacted  by  the  Senate  and  House  of  Rq^eeentatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  following  sums  he,  and  the  same  are  herehy,  appro* 
priatedj  for  the  ohjects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thir- 
tieth, eighteen  hundred  aqd  ninety-nine,  namely : 

•  •  *.•  •  •  « 

UNDER  THE  WAR  DEPARTMENT. 


ENGINEER  DEPARTMENT. 

Improving  Mississippi  River :  For  continuing  improvement  of  Mississippi  River 
from  Head  of  the  Passes  to  the  month  of  the  Ohio  River,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission, 
one  million  nine  hundred  and  eighty-three  thousand  three  hundred  and  thirty -three 
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dollan,  of  whioh  the  snm  of  twenty  thoasand  dollara,  or  so  mooh  thereof  as  may  be 
necessary,  shall  be  used,  in  the  discretion  of  the  Secretary  of  War,  in  protecting  the 
bank  at  and  near  the  town  of  Carathersville,  Missouri;  the  sum  of  one  handred 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  in  the  rectification  of  the  banks  at  Greenville,  Mis- 
sissippi ;  the  sum  of  thirty  thousand  dollars,  or  so  much  thereof  as  may  be  neoeasary, 
shall  be  used,  in  the  discretion  of  the  Secretary  of  War,  for  the  completion  of  the 
revetment  work  at  or  near  the  town  of  Helena,  Arkansas ;  the  snm  of  thirty-fi^e 
thousand  dollars,  or  so  mnch  thereof  aa  may  be  necessary,  shall  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  for  the  completion  of  the  revetment  work  along  the 
bluff  at  the  harbor  of  Memphis,  Tennessee;  the  sum  of  ten  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  used,  in  the  discretion  of  the  Secretary 
of  War,  for  repairing  the  damage  which  was  done  by  the  flood  of  eighteen  handred 
and  ninety-seven  to  the  revetment  work  which  was  built  by  the  United  States  Gor- 
emment  in  eighteen  hundred  and  ninety-five  along  the  bluff  at  said  harbor  of  Mem- 
phis, Tennessee ;  and  the  snm  of  fifty  thousand  doUars,  or  so  much  thereof  as  may  be 
necessary,  shall  be  used,  in  the  discretion  of  the  Secretary  of  War,  for  continuing 
improvement  of  the  Mississippi  River  at  New  Madrid,  Missouri^  revetment  of  the 
banks,  and  preventing  deetmction  of  the  same. 

Approved  July  1, 1898. 


[Public— No.  188.] 

AN  ACT  Making  appropriatknis  for  snndry  civil  expenses  of  the  GovemmeDt  for  the  flsoal  year  end- 
ing June  thirtieth,  nineteen  hundred,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreeentatives  of  the  United  States  of  America 
i%  Congress  assembled,  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  Uiir- 
tieth,  nineteen  hundred,  namely : 

•  ••««•• 

UNDER  THE  WAR  DEPARTMENT. 

•  •  •  *  «  «  • 

BNGINBEB  DBPABTMBNT. 

•  •«»••• 

Improving  Mississippi  River :  For  continuing  improvement  of  Mississippi  River 
from  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Commission, 
two  million  five  hundred  and  eighty-three  thousand  three  hundred  and  thirty -three 
dollars :  Provided,  That  of  said  sum  fifty  thousand  dollars  shall  be  used  in  the  work 
of  rectifying  the  bank  at  and  near  Greenville  Harbor,  in  Mississippi;  thirty-five 
thousand  dollars  shall  be  used  in  rectifying  the  banks  at  and  near  the  city  of  Caratli- 
ersville,  Missouri ;  forty  thousand  dollars  shall  be  used  for  completing  revetment 
work  at  New  Madrid,  Missouri ;  and  thirty  thousand  dollars  shall  be  used  in  improv- 
ing the  harbor  and  rectifying  the  banks  at  and  near  Helena,  Arkansas. 

Approved  March  3,  1899. 


[Public— No.  189.] 

AN  ACT  Making  appropriations  for  the  constmction,  repair,  and  preservation  of  certain  pablie 

works  on  rivers  and  harbors,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  following  sums  of  money  be,  and  are  hereliy,  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
be  immediately  available,  and  to  be  expended  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chief  of  Engineers,  for  the  construction,  com- 
pletion, repair,  and  preservation  of  the  public  works  hereinafter  named : 

•  #*•#«  • 

For  work  in  accordance  with  the  plans  and  specifications  of  the  Mississippi  River 
Commission : 

At  the  harbor  of  New  Orleans,  Louisiana:  Continuing  improvement,  one  hundred 
and  ten  thousand  dollars. 
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At  the  harbor  of  Natchez  and  Vidalia,  Mississippi  and  Louisiana,  fifty  thousand 
dollars. 

At  the  harbor  of  MemphiSi  Tennessee:  The  Mississippi  River  Commission  is 
directed  to  examine  the  harbor  at  Memphis,  Tennessee,  and  report  what  improve- 
ment,  if  any.  shonld  be  made  to  remove  the  bar  in  front  of  the  city  of  Memphis, 
together  with  the  cost  thereof. 

For  reotifi cation  of  Red  and  Atchafalaya  rivers,  Lonisiana:  Continuing  improve- 
ment, twenty-five  thousand  dollars. 

Approved  March  3,  1899. 


Appendix  1  B. 

8PECITICATIONS   FOR  COySTBUCTION   OP   BELF-PROPELUNG  HYDRAUIJO  DRBDGB 

IOTA;  FOR  MISSISSIPPI  BIVXB  COMMISSION. 


SPECIAL  CONDITIONS. 

54.  General, — ^The  work  to  be  contracted  for  under  these  specifications  is  the  build- 
ing of  the  hull,  cabins,  dredging  and  propelling  machinery  of  one  self-propelling 
dydraulic  dredge  and  of  five  hundred  (500)  feet  of  floating  discharge  pipe  with 
}>ontons  r  together  with  such  parts  and  appurtenances  as  are  hereinafter  described, 
and  shall  comprise  all  the  materiids,  tools,  labor,  etc.,  of  every  description  requisite 
and  necessary  for  the  proper  and  entire  completion  and  delivery  of  the  same. 

55.  Proposals, — Proposals  will  be  received  for  one  dredge  complete  as  hereinafter 
described,  exclusive  of  the  refrigerating  plant,  with  an  additional  and  separate  price 
for  the  refrigerating  plant  as  called  for  in  these  specifications.  The  right  is  reserved 
to  accept  or  reject  any  or  all  bids  or  parts  thereof,  and  to  make  award  as  may  be 
deemed  most  advantageous  to  the  United  States. 

36.  Bidders'  and  contractor's  drawings,  etc, — Bidders  must  submit  with  their  propo- 
sals such  drawings  in  triplicate  as  will  illustrate  the  machinery  which  they  propose 
to  furnish  and  which  do  not  form  part  of  the  drawings  supplied  by  the  United 
States;  more  particularly  those  of  the  main  engines  and  pump,  side- wheel  engines, 
condenser  and  air  pump  and  Jet  pump,  and  also  a  general  plan  of  the  refrigerating 
plant,  together  with  specifications  in  triplicate  giving  full  description  of  the  above 
parts.  A  copy  of  these  specifications  should  be  attached  to  each  copy  of  the  propo- 
sal and  be  referred  to  therein.  The  drawings  need  not  be  attached  to  the  proposal, 
but  should  be  referred  to  therein.  The  successful  bidder  will  be  required  to  furnish 
seven  (7)  copies  of  these  drawings  and  specifications  to  complete  the  contract.  The 
contractor  must  also  submit  to  the  engineer  officer  in  charge  for  approval,  any  and 
all  working  drawings  that  may  be  required  in  the  prosecution  of  the  work  that  are 
not  furnished  by  the  United  States.  A  complete  set  of  the  tracings  of  these  working 
drawings  must  also  be  furnished  and  delivered  at  the  office  of  the  secretary,  Missis- 
sippi River  Commission,  St.  Louis,  Mo.,  upon  completion  of  work  and  prior  to  the 
final  payment. 

37.  Quality  of  fiMterial. — Except  it  be  otherwise  specified,  all  materials  are  to  be 
of  the  best  quality  of  their  respective  kinds,  and  all  labor  is  to  be  done  in  a  most 
thorough,  prompt,  and  workmanlike  manner,  to  the  full  satisfaction  of  the  engineer 
officer  m  cnarge.  In  all  cases  where  an  article  is  mentioned,  preceded,  or  followed 
by  the  words  ** or  equal,"  "best  quality,"  "approved  quality  or  make,"  "or  other 
equally  good,"  or  words  of  like  purport,  the  engineer  officer  in  charge  will  decide  as 
to  the  best  and  most  suitable  article  to  be  used. 

38.  Inspection. — Inspectors  will  be  appointed  by  the  United  States  to  supervise  the 
work,  and  the  contractor  must  at  all  times  give  them  access  to  the  work  and  full 
facilities  for  examination  of  all  material  and  workmanship.  Such  tests  of  material 
as  are  deemed  necessary  are  to  be  made  at  the  expense  of  the  contractor  under  the 
sux>erviston  of  the  inspectors.  The  engineer  officer  in  charge  shall  have  the  right  to 
require  the  immediate  removal  of  any  employee  of  the  contractor  who  is  deemed 
incompetent  or  otherwise  objectionable. 

39.  Extra  work. — It  is  the  intent  of  these  specifications  to  secure  to  the  United 
States  a  dredge  of  first-class  construction,  complete  in  all  respects  for  the  work  it  is 
designed  to  do,  and  ready  for  operation.  No  claim  whatever  shall  at  any  time  be 
made  upon  the  United  States  by  the  contractor  for  or  on  account  of  any  extra  work 
or  materials  performed  or  furnished,  or  alleged  to  have  been  performed  or  furnished, 
unless  such  extra  work  or  materials  shall  have  been  expressly  required  in  writing 
by  the  engineer  officer  in  charge,  the  prices  and  quantities  thereof  having  been  first 
agreed  npon  by  the  oontractiog  parties  and  approved  by  the  Chief  of  Engineers. 
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40»  Pa<Mtt.— The  oontraotor  shall  ffoaruitee  the  Qovenmient  against  any  olaui 
or  awards  for  damage  on  aoooont  of  the  infringement  of  any  patented  devioe  which 
he  shall  fhmish  the  dredge. 

41,  Omiatum^f  etc, — All  necessary  adjuncts,  parts,  or  attaehmente  properly  fomiing 
a  part  of  the  dredge  and  requisite  for  the  proper  and  efficient  working  af  the 
machinery  shall  be  understood  to  be  incladed  m  these  specifioations,  whether 


tioned  herein  or  not,  and  shall  be  supplied  bv-  the  contractor  as  forming  psrt  of  tlie 
contract.  Any  doubt  as  to  the  meaning  of  these  specifications,  or  of  any  drawin^^ 
or  explanations  which  are  furnished  the  contractor,  will  he  explained  by  the  eogi* 
neer  officer  in  charge,  who  shall  also  have  the  rignt  to  correct  any  errors  in  Mod 
specifications,  etc.,  when  such  correction  is  necessary  for  the  proper  fulfill  men  t  of 
tneir  intention. 

4g,  DsliMry.— The  dredge  must  be  all  completed  in  every  part  and  delivered  to 
the  engineer  officer  in  charge  at  Cairo,  Illinois,  for  test,  within  twelve  (12)  months 
from  the  date  of  notification  of  award  of  contract*   Upon  notification  being  reoelved 
that  the  dredge  is  readv  for  deliverv,  the  engineer  officer  in  charge  will  direct »  pre- 
liminary inspection  to  be  made  to  determine  whether  everything  is  complete  and  in 
proper  working  order,  and  the  tests  will  not  be  proceeded  with  unless  all  parte  of 
the  dredge  plant,  tools,  and  accessories  are  deemed  by  said  engineer  officer  in  eharge 
to  be  practically  complete  in  accordance  with  the  terms  of  these  speciflcationa. 
Delivery  for  test  will  not  be  deemed  aocomplished  however,  until  the  completion  in 
a  satisfactory  manner  of  the  contractor's  test  prescribed  below.    If  there  be  no  delay 
caused  by  defective  material  or  bad  workmanship  during  the  subsequent  Qovemment 
test  beyond  that  hereinafter  authorized,  the  date  of  the  commencement  of  this  Gov- 
ernment test  will  be  considered  as  the  date  of  delivery  of  the  dredge.    Should,  how- 
ever, there  be  delays  from  the  above  causes,  the  date  of  delivery  will  be  taken  aa 
that  on  which  a  successful  Govemmeut  test  is  begun. 

4S.  Penalty, — In  case  of  failure  to  complete  and  deliver  the  dredge  within  the  time 
specified,  the  contractor  will  be  liable  and  must  pay  any  and  all  expenses  inouired 
by  the  united  States  because  of  said  failure,  said  expenses  to  he  determined  by  the 
engineer  officer  in  charge. 

44,  Coniraoior'e  te$t, — When  the  preliminary  inapection  is  satisfactorily  completed 
the  contractor  will  be  required,  before  beginning  the  Government  test,  to  mske  an 
endurance  test  of  his  own.  This  will  consist  in  running  the  main  engines  and  pump 
at  a  velocity  of  175  revolutions  per  minute,  during  a  continuous  period  of  ten  (10) 
hours  while  pumping  water  through  500  feet  of  discharge  pipe,  the  other  machinery 
beinff  run  at  the  same  time  at  its  full  working  speed.  Before  this  test  the  dredge 
will  DC  moved  to  such  point  in  the  river  near  Cairo,  Illinois,  as  the  engineer  officer 
in  charge  may  select,  and  will  remain  anchored  by  the  spud  during  test.  This  test 
must  be  run  at  the  sole  expense  of  the  contractor.  During  the  same  full  records  of 
the  running  of  all  maohlnery  will  be  taken  by  the  authorized  agents  of  the  engineer 
officer  in  charge,  but  the  contractor  will  have  full  control  of  the  working  of  all 
machinery.  Should  this  test  not  be  successful,  other  tests  on  the  same  plan  must  be 
made  until  the  machinery  will  satisfactorily  perform  the  requirements. 

45,  Government  ieeU — When  the  cootraotor's  test  is  successfuly  completed,  the  Qov- 
emment efficiency  test  will  be  made  under  the  direction  of  the  engineer  officer  in 
charge,  with  his  own  employes.  This  test  will  consist  in  operating  &e  dredce  under 
actual  working  conditions,  with  the  main  engines  and  pump  rnnninff  at  about  160 
revolutions  per  minute,  and  all  the  other  machinery  at  the  reouisite  worxinff  capacityt 
for  a  period  of  five  (5)  days,  either  continuously  night  and  day  or  for  any  &sa  period, 
at  the  option  of  the  engineer  officer  in  charge.  Durine  this  test  the  pipe  line  may  be 
increased  to  1,(X)0  feet  and  capacity  tests  taken  and  the  dredge  maneuvered  in  any 
way  the  engineer  officer  in  charge  may  deem  advisable,  but  the  main  engines  will  not 
be  run  above  165  revolutions,  the  steam  pressure  earned  will  not  exce&  170  pounds 
per  square  inch,  and  the  dredfge  will  not  be  forced  into  the  cut  beyond  a  fair  working 
speed,  according  to  the  face  of  bank  ahead.  Full  records  of  this  test  will  be  taken, 
and  tne  time  or  stoppages  for  repairs  due  to  defective  material  or  bad  workmanship 
must  not  exceed  fifteen  (15)  per  centum  of  the  time  spent  in  actual  dredging.  Any 
minor  repairs  needed  during  this  test  which  can  be  done  on  board  will  be  done  at  the 
expense  of  the  United  States,  but  the  cost  of  all  other  repairs  must  be  borne  by  the 
contractor.  During  the  Government  test  the  contractor  aud  his  antiiorized  repre- 
sentatives will  be  taken  care  of  aboard  the  dredge,  but  will  not  be  allowed  to  give 
any  orders  to  any  of  the  crew  without  the  consent  of  the  agent  of  the  United  States 
in  charge. 

46,  I^trift^  ieet. — ^To  test  the  working  of  the  propelling  engines  the  dredge  will  make 
a  trip  of  four  (4)  hours'  duration  upstream,  and  return,  with  one  pile  sinker,  one  coal 
barge  partially  loaded,  and  all  the  pipe  line  in  tow.  The  engines  will  be  run  full 
apeed  with  various  rates  of  cut-off,  and  fttll  records  taken. 

47,  Other  tests, — If  the  Government  efficiency  test  above  described  proves  unsatis- 
factory, the  engineer  officer  in  oharjy^e  may  continue  the  tests  for  such  period  as  he 
Qifty  find  advisable  in  order  to  obtain  the  desired  results. 
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48.  lUuU  inspection, — Immediately  after  the  o^nclasion  of  the  tests  all  parts  of  the 
dredffe  plant  famished  by  the  contiactor  will  be  given  a  thorough  examination  nnder 
the  dlireotion  of  the  engineer  officer  in  charge,  anaif  any  repairs  are  found  necessary  to 
the  maohinerv  which  are  not  properly  chargeable  to  fair  wear  and  tear,  the  contractor 
will  be  required  to  put  the  same  in  proper  working  order.  He  will  also  complete 
the  painting  and  tnni  over  the  drawings  as  specified  in  paragraphs  184  and  36.  The 
engineer  ofiScer  in  charge  may,  however,  if  he  deems  advisable,  waive  these  require- 
ments and  accept  the  dredge,  deducting  firom  the  contact  price  sufficient  to  cover  the 
cost  of  making  good  any  deficiencies  determined  bv  the  final  inspection. 

43.  PajfmenU. — When  the  hull  is  finished,  wheel  beams,  bridge  trees,  and  cylinder 
beams  in  place,  ready  for  machinery,  and  said  hull  successfully  launched,  twenty 
(20)  per  centum  of  the  contract  price  will  be  paid.  After  the  launching  and  the  pay- 
ment of  the  twenty  (20)  per  centum,  monthly  payments  will  be  made  on  estimates  of 
the  engineer  officer  in  charge  or  his  authorized  agents  of  the  value  of  the  work  com- 
pleted and  in  place.  Twenty  (20)  per  centum  of  the  contract  price  will  be  retained 
until  after  the  testing,  final  inspection,  and  acceptance  of  the  dredge,  to  cover  the 
cost  of  any  alterations  or  deductions  found  necessary. 

50,  Otonenhip, — All  parts  paid  for  under  the  system  of  partial  payments  above 
sjpecified  shall  become  thereby  the  sole  property  of  the  United  States ;  but  this  pro- 
vision shall  not  be  interpreted  as  relieving  the  contractor  ftom  the  sole  responsibility 
for  the  proper  care  and  protection  of  said  parts  prior  to  delivery  of  the  dredge  to 
the  United  States  or  from  any  other  of  the  provisions  of  these  specifications. 

DBTAHJSD  SPKCIFIOATIONS. 

51,  Desoripiion, — ^This  dredge  is  designed  to  have  a  single  sand-pumping  outfit  and 
also  to  be  self-propelling.  The  hull  is  to  be  of  steel  throughout,  with  guards  extend- 
ing to  outside  of  paddle  boxes,  the  knuckles  rounded,  thei>ow  and  stern  to  be  made 
with  long  rakes,  tne  usual  suction  well  to  be  built  in  bow  and  towing  knees  at  head, 
and  IB  estimated  to  have  a  draft  of  48  inches  when  fully  equipped.  The  pumping 
machinery  will  consist  of  a  centrifugal  pnmp  with  32-inch  discharge  pipes,  and  wifl 


water  at  pressure  ranging  from  S)  to  100  lbs.  per  square  inch  by  a  duplex  compound 

plunger  pump.    The  leeoing  into  cut  will  be  done  by  wire  rope  haulage  similar  to 

that  adopted  for  all  dredges  of  the  commission.    The  pipe  line  will  be  500  feet  long, 

in  sections  of  50  feet,  each  carried  by  a  pontoon  and  arranged  with  swivel  movement 

to  permit  of  their  swinging  to  the  current.    The  propelling  machinery  will  consist 

of  two  side  paddle  whe^s,  each  21  feet  diameter  and  10|  feet  long,  driven  by  engines 

of  the  Misissippi  River  type.    The  steam  plant  will  consist  of  seven  Mississippi  Uiver 

four-flaed  boilers  set  in  three  batteries  and  built  for  a  working  pressure  of  170  lbs. 

per  square  inch.    The  condenser  and  air  pump  will  be  of  the  Independent  type,  and 

the  dredge  will  be  provided  with  steam  steering  apparatus  and  all  accessories  for 

working  both  as  a  dredge  and  a  steamboat. 

5$,  Drawings, — ^The  drawings  furnished  by  the  United  States  are  those  prepared  in 

the  office  of  the  secretary  Mississippi  River  Commission,  and  are  indexed  and  cata- 

M.  R.  0. 
logued  as     Wo  '*    ^®  numbers  and  titles  of  the  sheets  are  as  foUows: 

Sheet  1.  Lines  of  hull. 

Sheet  2.  Main  deck  plan. 

Sheet  8.  Boiler  deck  plan. 

Sheet  4.  Longitudinal  section. 

Sheet  6.  Cross  section  of  hull  and  cabin* 

Sheet  6.  Details  of  hull. 

Sheet  7.  Wheel  beams  and  bridge  trees. 

Sheet  8.  Paddle  boxes. 

Sheet  9.  Cylinder  beams,  etc. 

Sheet  10.  Suction  head. 

Sheet  11.  Radial  Joints. 

Sheet  12.  Hoisting  frame. 

Sheet  13.  Swivel  elbow  for  discharge^ 

Sheet  14.  Hauling  winches. 

Sheet  15.  Hoisting  winch. 

Sheet  16.  Spud-lifting  cylinder. 

Sheet  17.  Ponton  for  discharge  pipes. 
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HULL. 

6S.  General  dimeneUme : 

Length  molded 192'  0" 

Width  molded 44'  O" 

Depth  molded 7'  O" 

Width  at  bow 32'  O" 

Width  at  stem 34'  O" 

Width  over  guards  outaide  of  nosing 70'  O' 

Lengthof  well 83'  O" 

Width  of  well  at  nose 26'  O" 

64.  Framing. — The  dredffe  is  to  be  framed  on  the  transverse  system,  with  six  traos- 
Yerse  bulkheads,  two  ooTlision  bulkheads  in  wings,  and  four  longitudinal  tron 
frames.  The  frames  are  numbered  i^om  the  bow,  which  is  zero,  to  the  transom, 
which  is  No.  128,  and  will  be  referred  to  in  these  specifications  by  these  numbers. 
The  frames  are  spaced  at  a  uniform  distance  apart  of  18  inches.  The  even  numbered 
frames  from  26  to  108,  inclusive,  are  of  2i  in.  x  2i  in.  X  6  lb.  angle  bar,  with  floor 
plates  8  inches  wide  and  ^^  inch  thick  riveted  to  the  standing  flange,  on  the  top 
edges  of  which  reverse  frames  of  2i  in.  X  2^  in.  X  5  lb.  angle  bar  are  riveted,  extend- 
ing up  the  turn  of  bilge  to  a  vertical  height  of  30  inches  from  bottom.  The  odd- 
numbered  frames  from  27  to  109,  inclusive,  and  all  frames  in  bow  winn  and  stem 
rake  are  of  3  in.  X  2^  in.  X  5.5  lb.  angle  bars.  All  floor  frames  are  to  Dutt  on  the 
center  line  of  hull  and  will  be  connected  by  splice  plates  and  angles  at  least  IS 
inches  long.  The  bulkheads  take  the  place  of  the  frames  for  which  they  are 
numbered. 

65.  Deck  beams. — From  frame  No.  24  to  No.  126,  inclusive,  the  even-numbered  deck 
beams  are  of  6  in.  x  15.6  lb.  Z  bars,  and  the  alternate  beams  are  of  3  in.  x  2^  ^^• 
X  5.5  lb.  angle  bars;  the  short  beams  at  bow  wings  being  also  of  3  in.  x  2^  in.  x 
12.8  angle  bars.  Deck  beams  No.  22,  crossing  end  of  well,  and  No.  128,  at  tran> 
som,  are  of  4  in.  x  4  in.  X  12.8  lb.  angles.  Each  deck  beam  is  attached  to  its  corre- 
sponding frame  by  gussets,  those  for  Z  bars  being  21  in.  x  36  in.  x  i  in.,  and  those 
for  augle  bars  being  12  in.  x  12  in.  x  A  ii^- 

56.  Traneverse  hutkheads, — The  collision  bulkheads  are  on  frame  No.  10  and  the 
transverse  bulkheads  are  on  frames  Nos.  82, 46, 6S2, 78, 90,  and  110,  respectively.  They 
are  all  to  be  water-tight  and  are  made  of  7.65  lb.  plate  riveted  to  floor  and  deck 
beams  and  stiffened  by  2  in.  X  2  in.  x  3.2  lb.  angle  bars  placed  alternately  on  oppo- 
site sides  of  bulkheads  at  a  distance  of  about  &  inches  apart.  The  joint  of  plates 
are  to  be  double  riveted  lap.  The  collision  bulkheads  are  to  have  manholes  strength- 
ened by  an  iron  rins  and  provided  with  a  water-tight  door  and  also  a  2i-inch  gate 
valve  for  draining  the  compartmentH. 

57.  Longitudinal  truss  framing. — The  side  plating  of  well  will  be  continued  to 
bulkhead  No.  32  and  the  inboard  truss  frames  will  then  commence  and  run  aft  to 
transom,  maintaining  the  line  of  well  sides  until  they  meet  bulkhead  No.  46,  at 
which  point  they  are  5^  feet  each  side  of  center  line,  and  are  continued  parallel 
throughout  the  remainder  of  their  length.  The  outboard  trusses  will  run  from 
bulkhead  No.  32  to  transom  at  a  distance  of  14  feet  from  center  line.  The  top  and 
bottom  chords  are  to  be  made  of  two  2|  in.  X  2^  in.  X  5  lb.  angles  and  10.2  lb.  web 
plates  10  inches  wide,  riveted  to  each  8-inch  floor  and  all  deck  beams,  and  in  addition 
by  clips  of  2^  in.  X  2|  in.  x  5  lb.  angles,  and  such  other  suitable  sizes  as  are  required. 
The  chords  will  pass  throuja^h  the  transverse  bulkheads  intact  and  be  made  water- 
tight by  the  angle  connections.  Lattice  bracing  in  double  panels  made  of  2^  in.  x 
2i  in.  X  5  lb.  angles  will  be  worked  in  between  transverse  bulkheads,  as  shown  on 
sheet  6.  The  after  ends  of  trusses  will  be  attached  to  transom  by  double  angles  2^ 
in.  X  2^  in.  X  5  lb. 

68.  Gunwales. — The  gnnwalee  are  to  be  of  3  in.  x  3  in.  X  7.2  lb.  angle,  to  be  riveted 
on  outside  of  sheer  strake,  and  will  extend  continuously  from  bow  to  stem. 

59,  Hull  plating. — The  bottom  of  hull  will  be  plated  with  10.2  lb.  plate  except  keel 
strake  and  rake  of  bow  wings,  which  will  be  of  12.75  lb.  plates :  the  bilffe  strake  or 
knuckle  will  be  of  12.75  lb.  plate  throughout;  the  sheer  strake  will  be  12.751b. 
between  frames  Nos.  20  and  116,  and  10.2  lb.  at  the  ends;  the  side  plating  of  hull 
and  well  will  be  10.2  lb. ;  the  end  of  well  will  be  20.4  lb.  in  one  plate,  and  the  rake 
of  well  12.75  lb.  plate.  The  seams  of  keel  strake  will  be  double  riveted  and  all 
other  seams  will  be  single  riveted,  and  all  butts  wiU  be  double  riveted.  The  bottom 
plating  will  be  in  13  strakee  laid  alternately  inside  and  outside,  the  keel  strake 
being  on  the  outside.  The  width  of  bottom  strakes  will  be  36  inches  center  to 
center  of  laps  and  the  ruling  length  of  plates  will  be  18  feet.  All  butts  will  be 
planed  and  fitted  close,  metal  to  metal.  Butt  straps  must  be  -^^  inch  thicker  than  the 
plates  which  they  connect  and  must  be  fitted  close  between  the  edges  of  inside 
strakes.  Solid  liners  in  one  length  must  be  fitted  at  every  frame  between  frame  and 
outside  strake  of  plating.  The  liners  must  be  the  full  width  of  the  flange  of  frame 
to  which  they  are  fitted  except  in  the  way  of  water-tight  bulkheads,  where  they  will 
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extend  in  one  piece  from  the  fore  edge  of  the  frame  before  to  the  after  edge  of  the 
frame  abaft  the  balkhead. 

60,  Deck  plating, — ^To  be  in  15  Btrakes,  each  36  inohee  wide  center  to  center  of  laps, 
except  the  plate  sheer,  which  must  be  of  the  req  nisi  te  width  to  project2|  inches  outside 
of  gunwale  angle,  except  between  the  wheel  beams,  where  it  will  be  flush.  The 
plate  ebeer  will  be  of  12.7o-lb.  plate  for  the  length  amidship  between  frames  Nos.  34 
and  112,  and  all  the  remainder  of  deck  will  be  of  10.2-lb.  plate.  The  deck  will  be 
level  throuffhont,  without  sheer  or  orown,  and  will  be  laid  alternately  inside  and 
outside  strakes;  and  all  seams,  butts,  butt  straps,  and  liners  will  be  similar  to  those 
Bpecified  above  for  the  hull  plating,  the  center  strake  beinff  an  outside  strake. 

61,  Eiveting,  etc, — Rivets  are  to  oe  of  soft  steel  or  Burden's  best,  and  f  inch  in 
diameter  throughout  the  hull,  except  where  otherwise  specified  or  noted  on  draw- 
ings or  the  nature  of  the  work  requires  a  different  size.  The  rivets  in  seams  and 
butts  of  outside  plating  will  be  spaced  not  more  than  2^  inches  apart  center  to  cen- 
ter, and  rivets  in  seams  of  all  internal  water-tight  work  will  be  spaced  not  more 
than  2f  inches  centers.  AU  double  riveting  will  be  chain  fashion,  except  where 
otherwise  noted  on  drawings.  The  distance  Srom  center  to  center  between  the  rows 
w^ill  be  If  inches.  No  rivet  will  be  nearer  the  seam,  butt,  or  edge  of  plate  or  angle 
bar  than  its  diameter.  Spacing  of  rivets  in  beam  knees  will  be  from  2f  to  3i  inches 
oenters,  but  no  beam  knee  will  be  secured  to  its  frame  with  less  than  four  (4)  rivets. 
Rivets  for  securing  outside  plating  to  floors  and  frames,  stiffening  angle  bars  to 
bulkheads,  and  for  all  work  where  angle  bars  do  not  require  to  be  caulked  will  be 
spaced  not  more  than  5  inches  centers.  Heavy  drifting  must  not  be  resorted  to,  and 
holes  not  punched  fair  must  be  reamed  fair  and  a  size  of  rivet  to  fit  the  hole  must  be 
osed.  Countersinks  must  be  not  less  in  depth  than  three-fourths  the  thickness  of 
the  plate  or  angle  bar  countersunk.  Rivets  will  completely  fill  their  holes,  the 
heads  will  be  laid  up  in  all  water-tight  work,  and  the  points  of  rivets  whe9  finished 
will  completely  fill  the  countersinks  and  be  flush  or  slightly  convex  with  the  surface 
of  plates. 

6g,  Guards, — ^The  guards  will  extend  the  full  length  of  hull,  of  the  form  and 
dimensions  shown  on  sheet  2.  The  wheel  beams  are  to  be  opposite  to  bulkheads 
Nos.  62  and  78  and  are  to  be  24  feet  apart  center  to  center^  projecting  12|  feet  from 
hull,  with  a  landing  of  28  inches  on  side  plating.  Thev  will  consist  of  3- in.  x  3- in. 
X  7.2-lb.  angles  doubled  for  top  and  bottom  chords,  with  webs  of  10.2-lb.  plate,  and 
will  be  further  secured  to  deck  by  gusset  plates,  and  the  outer  ends  built  into  bridge- 
trees.  The  outriggers  next  to  wheel  beams  will  be  of  similar  construction,  but  with 
sinffle  angle  bars  and7.65-lb.  plate.  Diagonal  braces  of  5-in.  X  2^-in.  x  11-lb.  T  bar 
wiU  be  riveted  to  under  plate  sheer  at  ends  of  wheel  beam  and  extend  to  hull,  as 
shown  on  sheets  2  and  7,  and  riveted  to  all  the  outriggers  they  cross.  Fore  and  aft 
ftom  these  the  outriggers  will  be  made  with  two  chords  of  2|-in.  x  2i-in.  X  6-lb. 
angle  latticed  together  by  bars  of  2-in.  X  2-in.  x  3.2-lb.  angles  and  gusset  plates, 
and  attached  to  nosing  plate  by  2i-inch  an^le  clips.  Towards  the  bow,  where  the 
guard  narrows,  the  bottom  chord  can  be  omitted  and  gusset  plates  used.  The  out- 
riggers  will  be  spaced  36  inches  apart  and  coincide  with  the  even-numbered  frames, 
and  have  a  rise  at  the  outer  end  of  6  inches  at  the  widest  part.  The  guards  fore  and 
aft  of  paddle  boxes  wlU  be  decked  with  7.65-lb.  plate,  which  will  be  riveted  on  the 
under  side  of  plate  sheer  and  to  all  the  outriggers.  Between  each  outrigger  the 
deck  will  be  stiffened  by  2-in.  x  2-in.  X  3.2-lb.  angle  bars  at  intervals  of  about  36 
inches.  Scupper  holes  l^inch  diameter  will  be  made  at  intervals  all  along  the  guard 
at  edge  of  deck  plating. 

63,  Bridgetrees, — These  will  be  box  ffirders  built  on  the  ends  of  wheel  beams,  and 
will  consist  of  top  plate  18  inches  wide  by  12.75  lb.,  two  web  plates  8  inches  deep 
by  12.751b..  four  angles  3  in.  x  3  in.  X  7.2  lb.,  and  lattice  bracing  on  bottom,  as 
shown  on  sheet  7.  On  the  center  of  bridgetree  is  built  the  bolster  for  outboard 
bearing  of  paddle  shaft,  the  top  chord  angles  to  be  4  in.  x  4  in.  x  9.8  lb.,  which 
will  be  carried  down  and  secured  to  bridgetree  as  braces.  The  height  and  size  of 
bolsters  may  be  modified  to  suit  the  requirements  of  engine  builder. 

64,  Wheel  beam  chains, — The  outer  ends  of  wheel  beams  will  be  supported  by 
2-inch  rods  with  2^inch  upset  ends,  hung  from  posts  made  of  6in.  x  8-lb.  latticed 
channel  bars,  with  tie  rods  If  in.  diameter  and  2-inch  turn-buckles  running  from 
post  to  post  close  under  stringers  of  boiler  deck. 

65,  Gtiard  oAaiiM. — ^The  ffuards  will  be  held  at  intervals  by  chains  of  similar  desi^ 
to  the  above,  but  rods  will  be  l^-in.  diameter,  with  If-in.  threads,  and  the  posts  will 
be  made  of  two  4-in.  channel  bars  riveted  together  through  web,  the  tie  rods  being 
li-inch  diameter  with  l|-inch  turn-buckles 

66,  Guard  rim  and  noHng, — Along  the  outside  of  guard  and  attached  to  all  the  out- 
riggers will  be  a  plate  8  inches  deep  by  10.2  lb.,  the  top  and  bottom  edges  stiffened 
by  3-in.  x  3-in.  X  6.1-lb.  angles,  the  upper  one  riveted  to  deck  of  guard  and  the 
lower  one  to  under  plate  sheer,  which  will  be  12  inches  wide  by  10.2  lb.  The  hos- 
ing will  be  of  white  oak  6  in.  x  8  in.,  rebated  to  fit  «ngle  on  top  and  secured  to 
plate  with  f-inch  bolts  placed.  18  inches  apart  and  staggered.    Joints  are  to  be 
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scarfed  3  feet  long,  and  everywhere  where  the  oak  oomes  in  contact  with  metal  a 
thickness  of  tarrea  felt  mast  be  inserted.  All  edges  of  nosing  are  to  be  properly 
ronnded  and  finished  in  a  neat  and  workmanlike  manner* 

&!,  Uratwom.— This  will  be  of  12.75-lb.  plate  24  inches  deep,  with  stiffening  plates 
for  mdder  bearings. 

68.  Stanchions  and  siringera, — Stringers  of  3-in.  X  2^-in.  X  5.5-lb.  angles  are  to  ron 
from  bulkhead  No.  32  to  collision  bulkhead  No.  10  and  have  stanchions  of  3  in.  x 
3  in.  X  6.1  lb.  riveted  in  with  small  gussets  at  36  inches  apart.  Any  other  stan- 
chions that  may  be  needed  under  boilers  or  any  machinery  not  sufficiently  carried  by 
bulkheads  or  truss  frames  must  be  supplied  and  riveted  to  deck  beams  and  floors  in 
an  efficient  manner. 

69,  Additional  trussei, — The  heavy  pumping  machinerjr  will  require  additional 
truss  framing  between  deck  and  floor,  whicn  must  be  put  in,  also  any  other  trussing 
that  may  be  needed  for  any  of  the  other  heavy  machinery. 

70.  Foundations  for  boilers, — The  requisite  beams  under  the  ash  pans  and  cradles 
for  mud  drums  will  be  provided  and  riveted  to  deck. 

71,  Foundations  for  m<ichinery, — ^That  part  of  deck  upon  which  the  main  engines 
and  pump  are  placed  will  be  reinforced  with  15.3-lb.  plate,  the  spaces  between  thedeck 
strakes  being  filled  both  inside  and  outside  with  plates  fitted  snugly  between  the 
edges  of  laps,  thus  making  a  total  thickness  of  f  inch.  Under  the  air  and  Jet 
pumps,  filling  plates  are  to  be  inserted  where  required,  and  all  filling  or  doubling 
plates  required  for  other  purposes  are  to  be  provided. 

7f.  Discharge  pipes  in  hold, — ^Theee  pipes  will  be  32  inches  diameter  inside  and 
made  of  10.2-lb.  plate  with  flanges  of  2i-in.  X  2^in.  x  5.9-lb.  angle  bar  riveted  through 
and  through  with  bulkheads  and  forming  a  part  of  the  hull  structure.  Care  must  be 
taken  to  have  the  longitudinal  seams  placed  on  top  of  pipe  with  as  short  a  crossing 
of  Joints  as  possible,  and  the  circular  seams  laid  in  the  direction  of  the  flow.  At  all 
flanges  throu||;hout  the  main  pump  pipes  the  plate  forming  the  pipe  must  come  flush 
with  flanges  in  order  to  prevent  the  sand  from  cutting  the  plate,  and  care  must  be 
taken  in  cuttingholes  in  the  bulkheads  that  when  finished  all  the  plates  shall  be  quite 
flush  with  each  other,  as  shown  by  section  on  sheet  6.  The  discharge  pipe,  where 
it  passes  through  the  rake  of  stem,  must  be  made  of  15. 3- lb.  plate  for  about  18  feet 
of  its  length,  and  must  be  connected  to  hull  with  flanged  plates  not  less  than  f -inch 
thick.  To  the  outboard  end  of  pipe  the  cast  steel  elbow  hereinafter  described  will 
be  riveted.  All  rivets  in  discharge  pipes  must  be  countersunk  and  driven  flush  on 
the  inside.  The  bend  of  pipe  from  bulkhead  No.  46  must  be  made  of  plate  f-inch 
thick  in  small  segments.  At  the  after  end  of  pipe  a  hand-hole  must  be  provided, 
fitted  with  a  cover  which  can  be  quickly  removed,  for  the  purpose  of  filling  or  empty- 
ing the  pipe  by  means  of  a  syphon. 

75.  Bow  girder, — A  box  girder  will  be  built  between  the  two  wings  at  fore  end  oi 
weU,  flush  with  nose  of  dredge,  this  girder  to  be  36  inches  wide  and  36  inches  deep, 
the  top  standing  12  inches  above  deck,  and  is  to  be  made  of  10.2-lb.  plate,  with 
3-in.  X  3-in.  X  7.2-lb.  angles  on  three  comers  and  7-in.  x  3i-in.  X  19-lb.  angle  on  the 
forward  bottom  comer :  the  girder  will  be  strengthened  by  six  transverse  ties,  spaced 
equally,  and  made  of  A-ln*  gusset  plates  and  2i-in.  x  2^-in.  X  5-lb.  angles.  A  sec- 
ond 7-in.  X  3i-in.  X  19-1d.  angle  bar  will  be  riveted  18  inches  above  bottom,  and  both 
will  be  perforated  with  holes  for  screen  bars  at  a  distance  of  8  inches  center  to  cen- 
ter. The  screen  bars  will  be  made  of  3-inch  extra  heav^  pipe  4  feet  long,  held  in 
place  by  |-inch  pins  at  top  end.  On  the  upper  edge  of  girder  a  nosing  of  white  oak 
8  in.  X  6  in.  is  secured,  rebated,  and  bolted  similarly  to  the  side  nosing.  This  girder 
is  shown  in  detail  on  sheet  6. 

77.  Stack  knees. — Four  stack  knees  are  to  be  built  on  the  bow  girder  as  shown  on 
sheet  6.  The  front  plates  and  knees  are  to  be  of  12.75-lb.  plate  and  the  angles  3  in.  x  3 
in.  X  7.2  lb.  The  posts  are  to  be  of  white  oak,  9  in.  X  9  in.,  mortised  into  nosing  and 
bolted  to  knees,  the  fenders  to  be  7  in.  X  II  in.  at  bottom  and  5  in.  x  11  in.  at  top, 
and  must  be  made  of  best  white  oak  or  hickory,  fitted  with  eyebolte,  and  properly 
lashed. 

76.  Cylinder  beams. — These  beams  are  to  be  built  according  to  sheet  9,  except  in  eo 
far  as  they  may  require  modification  to  meet  the  requirements  of  the  particular 
engines  accepted  for  the  dredge.  The  webs  are  to  be  of  12.75-lb.  plate,  the  top  chords 
to  be  two  5-in.  x4-in.  x  11-lb.  angles,  with  a  cover  plate  10  inches  wide  x  15.3  lb., 
the  bottom  chords  to  be  two  4-in.  x  4-in.  x  9.7-lb.  angles  riveted  to  deck.  Stiffeners 
of  2^in.  X  2i-in.  X  5-lb.  angles  will  be  placed  about  §6  inches  apart,  and  gussets  and 
tie  plates  as  shown. 

76,  Hoisting  frame. — ^This  frame,  from  which  the  suction  heads  are  to  be  suspended, 
will  consist  of  two  A  frames  set  upon  each  side  of  well  and  Joined  together  at  the 
head  by  plates.  Each  leg  is  to  be  made  of  a  pair  of  latticed  channels  9  in.  xl4  lb., 
tied  together  at  the  head  t)y  g^nsset  plates  and  secured  to  deck  by  gussets  and  angles, 
as  shown  on  sheet  12.  The  tackle  blocks  will  be  suspended  from  a  pin  in  the  he)^ 
of  frame. 
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77.  S^^ud  wtHl. — This  is  bailt  near  bow  of  dredge,  between  framee  24  and  26.  It 
will  be  2S^  Inohee  sqnare  in  the  clear  on  the  inside,  made  of  12.75-lb.  plates  and  3-in. 
X  S-in.  X  7.2-lb.  angles.  The  bottom  flange  mnst  be  a  steel  casting,  doable  riveted 
to  hull  plating.    (See  sheet  16.) 

78.  BitUt  chock9,  and  cariU. — The  following  number  of  these  deck  fittings  are 
req  nixed,  placed  where  shown  on  deck  plan,  sheet  2.  They  must  all  be  set  on  stiffen- 
ing plates  riveted  independently  to  deck  plate  and  beams,  and  secured  by  riveting 
as  far  as  possible.  Four  large  cast-iron  mooring  bltts  about  11  inches  diameter  ana 
24  inches  nigh;  twelve  smalter  bitts  about  7  inches  diameter  and  16  inches  high;  six 
pairs  of  sheave  chocks  with  sheaves  about  9  in.  x  3  in. ;  seven  cavils  about  4  feet; 
and  such  ringbolts  as  majr  be  required  for  snatch  blocks. 

79.  Fair  leads. — Two  pairs  of  fair  leads  with  24-inch  sheaves  for  1-inoh  diameter 
wire  rope  are  to  be  made,  as  shown  on  sheet  6,  and  set  in  place  on  bow  girder  as  on 
sheet  2. 

SO^  Hatches. — Hatchways  must  be  made  in  deck  to  give  access  to  the  several  com- 
partments of  the  hold,  and  be  provided  with  iron  covers  made  of  5.1-1  b.  plate,  with 
l^inch  angle  rings  and  stiffeners  on  the  under  side  and  ring  bolts  for  lifting.  Iron 
laddexB  most  be  provided  and  placed  in  convenient  position  in  each  hatchway. 

81.  Rudder  knees. — Two  box  knees,  4  feet  high,  made  as  shown  in  detlbil  on  sheet  6, 
are  to  be  built  at  stem. 

8t.  Rudders. — ^Two  balanced  rudders  are  required,  each  placed  at  a  distance  of  9 
feet  from  the  center  line  of  boat.  The  rudder  stocks  are  to  be  lap-welded  tubes, 
8  inches  diameter  and  f-inch  thick  and  about  18  feet  long,  and  will  have  three 
grooves  tamed  in  each  at  the  distnnces  required  to  receive  the  pintle  bands.  These 
bands  are  to  be  good  sound  forgings,  and  must  be  bored  to  fit  the  grooves  snugly, 
sprang  into  place,  and  securely  bolted.  Near  the  upper  end  of  stocK,  cheek  pieces, 
either  forgings  or  steel  castings,  must  be  riveted  and  nave  a  2i-inch  pin  hole  bored 
throagh  center  to  receive  the  tiller  pin.  At  the  end  of  stock  a  smaller  hole  is 
required  for  the  tiller  brace.  The  blades  of  rudder  are  to  extend  forward  12  feet, 
shaped  to  fit  the  rake  of  hull,  and  on  the  after  end  the  blade  is  to  be  12  feet  long  and 
i\  feet  wide.  The  blades  are  to  be  built  of  7.65-lb.  steel  plates,  and  2i-in.  X  2^-in.  x  5- 
lb.  angle  bars.  Pieces  of  7.65-lb.  plate  will  be  bent  to  fit  the  stock  and  will  be  flanged 
on  both  sides  and  riveted  to  both  the  fore  and  after  faces  of  stocks.  Secondary 
stiffening  plates  will  be  riveted  on  the  athwartship  center  line  of  stocks,  and  will 
fit  close  to  and  extend  beyond  the  above-flanged  plates,  both  fore  and  aft.  The 
plates  of  blades  will  be  laid  on  these  stiffeners  and  will  be  riveted  thereto,  then 
brought  together  at  the  fore  and  aft  edges  and  riveted  together  with  a  3-in.  x  i-in. 
bar  inserted  between.  The  side  plates  will  be  stayed  throughout  by  |-inch  through 
rivets,  with  pipe  ferrules  inserted  between.  The  bottom  will  be  closed  with  a  A-m. 
plate  and  outside  angle  bar  2|^  in.  x  2^  in.  x  5  lb. ;  and  finally,  the  ton  edge  will  be 
filled  in  with  hard  wood  about  three  inches  thick  and  riveted  througn  and  through. 
The  rudders  are  not  to  be  water-tight,  and  a  number  of  |-inch  holes  will  be  punched 
in  bottom  plates.  The  pintle  pin  will  be  If  inches  diameter,  and  bronze  washers 
will  be  inserted  between  all  the  lugs  in  order  to  insure  a  distribution  of  the  weight 
of  mddeis  on  each  bearing.    Lifting  shackles  and  bumpers  will  be  provided. 

8S.  Ttllers. — Each  tiller  will  be  made  of  two  (2)  4  in.  x  1  in.  bars  riveted  together 
witii  separators  between,  as  shown  on  sheet  6,  and  will  have  eyes  forged  at  one  end 
to  couple  to  rudder  stocks,  and  a  ring  at  the  forward  end  for  attaching  tiller  ropes. 
The  two  tUlers  will  be  connected  by  a  brace  of  3-inch  tube  with  pin  joints  at  each 
end,  and  the  weight  of  outer  end  will  be  sustained  by  a  brace  of  1-inch  iron,  with 
npeet  thread,  running  to  head  of  rudder  stock.  Any  modification  of  the  tiller  ends 
that  may  be  necessary  to  accommodate  the  steam  steering  rig  will  be  made  as 
required. 

84.  Sheer  legs. — ^A  pair  of  sheer  legs  will  be  set  up  at  stem  for  lifting  the  swivel 
elbow  and  rubber  hose  connection.  These  are  to  be  made  of  tubing  with  stub  ends 
welded  in,  and  will  be  stepped  by  pin  joints  in  steel  castings  riveted  to  deck.  Extra 
lugs  are  to  be  placed  for  setting  up  legs  over  rudder,  and  ring  bolts  or  other  fast-en- 
ings  to  be  provided  for  securing  back  guys  and  snatch  blocks. 

8o.  Material  and  wori^nanship. — ^The  best  quality  of  material  and  workmanship 
will  be  required  in  each  and  every  part  of  the  worK  done  under  these  specifications. 
All  plates  and  angles  used  in  said  work  are  to  be  of  soft  steel  having  an  ultimate 
tensile  strength  oi  from  52,000  to  62,000  lbs.  per  square  inch,  the  elastic  limit  not  less 
than  one-half  the  ultimate  strength,  with  an  elongation  of  26  per  centum  in  8  inches 
and  a  minimum  reduction  of  area  at  fracture  of  50  per  centum.  One  test  piece  for 
tensile  strength  and  one  for  bending  shall  be  taken  from  the  steel  of  each  heat.  For 
the  bending  test,  the  pieces  will  be  bent  cold  180  degrees  flat  upon  themselves  with- 
out fracture  on  the  outside  of  bent  portion.  A  variation  of  more  than  2|  per  centum 
above  or  below  the  specified  thickness  will  be  cauHC  for  the  rejection  of  any  mate- 
rial. Kivets  will  be  tested  cold  by  driving  the  shank  into  the  head;  the  rivet  must 
then  be  without  sign  of  fracture  on  the  outside  edge.    Facilities  must  be  given  to 
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the  inspector  by  the  manafactarer  and  oontraotor  for  making  these  tests,  the  cost 
of  which  will  be  borne  by  the  contractor. 

86,  Testing  of  hull. — ^The  bottom  of  hall  will  be  tested  for  water-tightness  bv  iUling 
with  water  to  a  depth  of  about  6  inches,  before  the  boat  is  laonohed,  and  all  leaks 
and  imperfections  Uien  discovered  will  be  made  g^ood. 

UPPKR  WORKS. 

87,  Deck  house, — ^The  forward  end  of  deck  house  will  be  16f  feet  ftom  end  of  well 
and  the  house  will  extend  aft  t-o  16^  feet  from  stem;  it  will  be  44  feet  wide,  but 
drawn  in  at  the  after  end  to  conform  with  the  shape  of  boat. 

88,  Material, — All  lumber  used  in  the  construction  of  the  upper  works  and  in  all 
other  carpenter  work  must  be  first  class,  clear  and  well  seasoned,  free  from  sap  wood 
and  shakes,  dressed  on  sides  and  edges,  and  of  the  sizes  specified  after  being  dressed. 

89,  Framing, — The  main  stanchions  are  to  be  of  white  oak  Bf  in.  X  3|  in.,  placed 
about  8  feet  apart  and  secured  by  angle  clips  riveted  on  deck,  as  shown  in  detail  on 
sheet  6.  The  intermediate  stanchions  are  to  be  of  1}  in.  x  3  in.  white  pine,  spaced 
about  24  inches  apart  and  carried  hj  sills  of  white  pine  8  in.  x  4  in.  checked  into 
main  stanchions  and  supported  in  middle  by  iron  knees  riveted  to  deck. 

90,  Clamps.— The  outside  clamps  are  to  be  If  in.  x  10  in.  white  pine,  and  the  inside 
clamp  1|  m.  X  6  in.  white  oak,  checked  into  stanchions  and  bolted  with  ^-inch 
carriage  bolts. 

91,  Carlins. — These  are  to  be  If  in.  X  6  in.  yellow  pine,  spaced  about  18  inches 
apart  centers,  curved  to  a  crown  of  6  inches  and  checked  over  inside  clamp  1  inoh 
deep.  Each  carl  in  will  be  in  two  pieces,  overlapped  or  scarfed  in  center  and  pro- 
jecting 6  inches  beyond  outside  clamp.  The  carlins  are  to  be  doubled  at  bulkheads 
or  where  extra  strength  is  required. 

9S,  Stringers. — These  are  to  be  of  yellow  pine  4  in.  X  6  in.,  in  long  lengths,  with 
scarfs  3  feet  long,  bolted  and  nailed  and  secured  to  caps  of  stanchions  by  i-mch  screw 
bolts. 

9S.  Stanchions  and  trusses. — All  stanchions  for  stringers  are  to  be  made  of  Si-inch 
diameter  iron  pipe  secured  to  deck  and  stringers  by  cast-iron  flanges  and  distributed 
as  shown  on  sheet  2.  Where  the  span  between  the  stanchions  is  over  10  feet,  Ihe 
boiler  deck  is  to  be  supported  b v  trusses. 

94.  Boiler  deck, — This  will  be  laid  with  white  pine  f  inch  thick,  in  strakes  3  inches 
wide,  tongued  and  grooved,  and  beaded  on  under  side.  The  height  of  boiler  deck 
from  main  deck  will  be  12  feet.  The  guards  will  overhang  the  deck  house  6  inches 
and  will  be  finished  with  a  waterway  3^  in.  x  If  in-t  facing  8  in.  X  f  in.,  nosing 
6  in.  X  f  in.,  all  of  white  pine.  The  boiler  deck  is  to  be  douoled  over  the  whole  of 
intermediate  section  of  cabin  between  the  two  passages  with  white  pine  f  in.  thick, 
in  strakes  3  inches  wide,  slightly  outgauged,  caulked  with  cott-on,  and  payed  with 
thick  white  lead. 

95.  Siding, — The  deck  house  will  be  sided  with  white  pine  f  inch  thick,  tongued 
and  grooved,  and  beaded  on  both  sides,  in  strakes  3  inches  wide  laid  longitudinally, 
except  at  round  comers,  which  will  be  vertical.  A  row  of  transom  sash  will  be 
placed  below  clamps,  and  all  doors,  windows,  and  shutters  will  be  put  in  as  required. 

96.  Bunker, — This  will  be  built  of  the  size  and  in  the  position  shown  on  sheet  2. 
It  will  be  made  substantially  in  the  same  manner  as  the  side  bulkheads,  sided  on  the 
outside  of  studding  clear  up  to  carlins,  and  on  the  inside  to  a  height  of  6  feet  with 
l^inch  yellow  pine,  tonguea  and  ^ooved. 

97.  Stairs. — Tnere  will  be  two  flights  of  stairs  on  each  side  of  boat  from  ^ards  to 
boiler  deck.  They  will  be  30  inches  wide,  with  oak  treads  9  in.  X  H  in.,  with  aboat 
7i-inch  rise.  Two  sets  of  steps  from  boiler  deck  guards  to  top  of  paddle  boxes,  two 
sets  from  paddle  boxes  to  hurricane  deck,  and  6  sets  to  skylight  roof  are  to  be 
provided. 

98.  Lookers. — Such  lockers  as  are  usual  and  requisite  for  engine  room  and  ship 
stores,  lamp  room,  and  mate's  lockers  are  to  be  provided  as  shown. 

99.  Lavatory,  etc. — Three  closets  located  abaft  the  paddle  box  on  port  side  and  a 
crew's  wash  room  in  a  similar  position  on  starboard  side  are  to  be  provided  and 
fitted  out  as  hereafter  described. 

100.  Paddle  boxes. — These  are  to  be  made  as  shown  on  sheet  8,  with  a  framing  of 
2i  in.  X  2f  in.  X  5-lb.  an^le  bars,  upon  which  nailing  strips  of  poplar  2^  in.  X  li  in. 
are  to  be  bolted  with  ^-inch  carriage  bolts.  Coamings  of  white  oak  5  in.  X  2  in.  are 
to  be  bolted  to  bridgetrees  with  a  strip  of  tarred  lelt  interposed,  upon  which  the 
stanchions  are  stepped.  These  are  te  be  of  white  pine  or  poplar  3  in.  x  If  in., 
spaced  18  inches  apart  centers,  and  secured  at  top  endi^te  angle  framing.  The  whole 
is  to  be  sided  with  white  pine  f  in.  thick,  in  strakes  3  inches  wide,  tongued  and 

Sooved,  and  beaded  on  outside.    The  outboard  face  is  te  be  neatlv  finished  with 
oing  of  white  pine  6  in.  X  li  in.,  panel  of  poplar  12  in.  x  ^g  in.  thick,  and  a  2-in. 
half-round  molding  rebated  over  panel.     The  center  piece  of  lattice  work  is  te 
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be  removable  aod  tbe  star  is  to  be  made  of  -Ar-in.  panel  and  l^iu.  half-romid 
mold  ins.  Hie  bulkhead  of  deck  house  will  form  the  inboard  siding,  bat  it  will  be 
doablea  by  f  in.  white  pine  siding,  tongaed  and  grooved,  with  vertical  nailine  strips 
1^  in.  X  l|  in.  between.  Both  bulkhead  and  doubling  mast  be  painted  with  three 
eoats  of  pore  white  lead  paint  before  being  closed  in.  A  flight  of  steps  24  inches 
wide  ia  to  be  placed  on  each  side  of  paddle  boxes. 

CABINS. 

101,  GeneraL — ^The  general  arrangement  of  cabins  is  shown  on  sheet  8.  The  total 
leoKih  will  be  137  feet  and  the  width  34  feet.  The  forward  cabin  will  contain  13 
Btat<9Xoonis,  bathroom,  and  storeroom,  all  10  feet  wide,  with  office  and  mess  room 
14  feet  wide  between.  The  intermediate  section  will  contain  kitchen,  pantry,  three 
storerooms,  laundry,  laundress'  room,  wash  and  bath  rooms,  and  closets  for  officers. 
The  after  section  will  contain  quarters  for  cook  and  waiters,  ice  box  and  storeroom 
open  to  passage,  crefr's  mess  room,  crew's  quarters,  and  two  bathrooms.  There  will 
be  two  passaf^M  5  feet  wide  between  the  sections.  The  skylight  will  extend  full 
length  of  cabin,  at  a  width  of  14  feet. 

10£.  JHme»9Um9  and  maiariaZ.— The  cabin  outside  stanchions  are  to  be  of  poplar, 
I  in.  X  3^  in. ;  the  inside  stanchions  of  poplar,  1^  in.  x  3  in. ;  the  plank  sheer  of 
white  pine,  {  in.  X  3i  in. ;  the  ontside  clamps  of  white  pine,  1^  in.  x  7  in. ;  the 
inaide  elamps  H  i°*  X  5  in. ;  the  carlins  of  popiai\  1  in.  x  4  in. ;  the  bulkhead  strips 
of  poplar,  1  in.  x  li  in> ;  the  panels  of  poplar,  ^  in. ;  the  margins  of  white  pine, 
f  in. ;  the  roof  facing  and  nosing  of  white  pine,  }  in.  x  4  in. ;  the  waterway  of  white 
pine,  I  in.  x  2  in.  The  skylight  clamp  is  to  be  of  white  pine,  li  in.  X  8  in. ;  carlins 
of  poplar.  If  in.  x  5  in. ;  facing  of  wnite  pine,  f  in.  x  4  in. ;  nosing  of  white  pine, 
i  in.  X  3  in. ;  waterway  of  white  pine,  i  in.  x  li  in. 

103,  CimMtruetion. — ^Ihe  cabin  and  skylight  roofs  are  to  be  |-in.  white  pine,  tongued 
and  grooved,  beaded  on  under  side,  and  double  nailed  to  each  carlin.  The  height  of 
cabin  from  carlin  to  carlin  will  be  8  feet,  and  the  general  construction  will  toUow 
the  ordinary  river  practice.  The  cabin  ceiling  will  be  paneled  with  afi  OG  molding; 
the  skylight  carlins  will  be  capped  on  under  side;  a  plain  cornice  will  'extend  the 
full  length  of  the  skylight,  and  the  forward  cabin  will  be  finished  with  pilasters  on 
each  side  of  doors  and  plain  brackets  to  cornice.  All  rooms  will  have  transom  sash 
on  the  ontside,  and  those  in  forward  cabin  will  have  transoms  inside  also.  The 
intention  is  to  have  all  the  joiner  work  done  in  a  thoroughly  g^ood  and  substantial 
manner  and  neatly  but  plainly  finished.  The  cabin  will  nave  four  (4)  |-inch  bolts 
on  each  side,  passingfrom  carlins  to  under  side  of  boiler-deck  carlins. 

104,  Pilot  kouse.-^ThlB  will  be  13  feet  lon^  fore  and  aft,  13  feet  wide,  and  10  feet 
high  firom  skylight  roof  to  under  side  of  carlms.  The  floor  beams  will  be  1|  in.  x  10 
in.,  spaced  about  18  inches  centers,  carried  on  rails  If  in.  x  6  in.  on  each  side  of 
house.  The  floor  is  to  be  of  f-inch  yellow  pine,  tongued  and  grooved.  The  corner 
stanchions  will  be  8  in.  x  3  in.,  and  the  siding  is  to  be  of  white  pine  |^in.  thick, 
tongued  and  grooved,  and  beaded  on  both  sides.  The  pilot  house  will  be  fitted  with 
the  usual  adjustable  sight  shades  in  front  and  with  sliding  shades  on  the  other  three 
sides.  The  sashes  will  be  If  inches  thick  and  moanted  with  rollers  on  brass  water 
tables.  A  door  30  inches  wide  will  be  provided  in  afterside  of  pilot  house,  with 
sai table  steps  to  same.  The  pilot  house  will  be  securely  fastened  down  by  a  |-inch 
bolt  at  each  comer  stanchion. 

105,  Piloi  wheel. — ^This  wiU  be  10  feet  In  diameter  over  all,  with  doable  rim  of 
usual  construction  and  mounted  in  the  usual  manner.  The  barrel  will  be  15  inches 
in  dismeter,  and  the  necessary  tiller  ropes,  i  inch  in  diameter,  with  all  sheaves  and 
sheave  boxes,  will  be  provided  and  fitted  in  place  in  a  first-class  manner.  The  fit- 
tings in  pilot  house  will  include  speaking  tube  to  engine  room,  bell  tabCi  bell  stand, 
all  necessary  bell  pulls  and  bell  cranks,  and  wiring  to  engine  room  and  whistle;  also 
a  settee  with  drawers  underneath. 

106,  Roofi, — ^All  roofe  will  be  covered  with  12  oz.  cotton  duck,  U.  S.  Army  stand- 
ard, of  approved  make,  well  lapped  at  edges  and  secured  with  10  oz.  copper  tacks, 
laid  on  a  thickness  of  heavy  roofing  felt  and  painted  with  two  (2)  coats  of  pure 
white  lead,  ground  in  boiled  linseed  oil  and  toned  to  lead  color  with  lamp  black. 
The  boiler  deck  guards  for  the  full  length  of  cabin  and  the  passageways  must  also 
be  covered  with  canvas  and  painted  same  as  the  roof. 

107,  Guard  rail, — ^This  will  extend  all  around  the  boiler  deck.  It  will  be  made 
with  stanchions  of  white  oak,  If  in.  x  If  in.,  spaced  about  6  feet  apart  centers,  with 
one  short  stanchion  of  white  pine  between.  The  rail  will  be  29  inches  high.  The 
caps  are  to  be  of  white  pine^  |  in.  X  4  in.,  with  filling  on  each  side  of  stanchions  f  in. 
X  2  m.,  and  two  rails  of  white  pine  f  in.  x  2  in. 

108,  Do9r$, — ^All  doors  are  to  be  made  of  white  pine ;  those  27  inches  wide  and 
under  to  be  1  inch  thiek  and  those  above  27  inches  wide  to  be  1^  inches  thick.  Inside 
doors  win  be  paneled  and  outside  doors  will  have  the  lower  part  paneled  and  the 
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upper  part  glazed.    All  state  room  outside  doors  will  be  fitted  with  blinds  of  wbite 

Sine  i  inch  thick.  The  doors  will  be  hong  with  steel  loose  pinr  butt  hin^ee  and 
tted  with  rim  locks  and  white  porcelain  knobs  of  extra  good  quality,  and  all  neces- 
sary brass  hooks  and  eyes  of  ship  cabin  pattern.  The  blinds  to  outside  doors  will 
have  2i-inoh  brass  shutter  bars  with  brass  hooks  and  eyes  for  fastening  back.  Tlie 
sliding  doors  on  main  deck  will  be  mounted  with  "Run  Easy''  warehouse  hangeis 
with  ^inch  wheels  and  If  in.  x  A  ^-  rails,  and  will  be  fitted  with  flush  door  handles 
and  suitable  locks. 

109.  Windowt  and  tratuami. — ^The  windows  will  be  single  sash,  11  inches  ihiek,  and 
transom  and  skylight  sash  will  be  1  inch  thick.  The  windows  will  be  made  to  drop 
on  inside  of  bulkheads  and  will  be  fitted  with  slides  and  water  tables,  sash  weights. 
pulleys,  cords,  and  fastenings.  The  transom  sash  will  be  hung  at  top,  the  skylight 
sash  at  bottom,  and  all  will  be  provided  with  the  necessary  buttons,  chains.  ho<&s, 
and  spring  bolts.  All  glass  used  is  to  be  double  strength  "American^''  and  aaehes 
must  in  all  cases  be  made  to  use  lights  of  standard  size.  All  hardware  fiuniahings 
mast  be  approred  by  the  engineer  officer  in  charge. 

110,  Forward  cabin  and  $taU  rooiiM.— Each  of  the  eiffht  state  rooms  in  after  part  of 
cabin  will  -  be  fitted  with  a  locker  36  inches  wide  and  21  inches  deep,  with  two  (2) 
drawers  below  and  paneled  doors  in  two  parts  above,  and  provided  with  drawer 
pulls,  cabinet  locks,  hinges,  spring  catches,  and  six  (6)  heavy  clothes  hooks  to  each 
locker.  The  floors  of  office,  officers'  mess,  and  all  state  rooms  in  forward  cabin,  also 
floor  of  pilot  house,  will  be  covered  with  linoleum.  Iron  bedsteads  will  be  ftumlshed 
throughout  the  boat,  as  hereafter  specified. 

HI,  Kitchen,  pantry,'  etc. — The  kitchen  will  be  fitted  with  fixed  tables,  placed  as 
shown  on  plan,  and  the  pantry  will  have  a  wash  table,  four  (4)  tiers  of  shelves,  and 
drawers.  Store  rooms  will  also  be  fitted  with  shelving  in  a  complete  manner,  a 
baker's  table  as  shown,  and  the  doors  will  be  fitted  with  first-class  locks. 

11£.  Laundry, — The  laundry  will  be  furnished  with  an  ironing  table  24  in.  X  36  in. 
on  top,  made  of  white  pine,  and  the  laundress'  room  will  have  linen  lockers^  with 
shelves  and  double  doors. 

Its,  Creu/i  meas  room.— This  will  be  furnished  with  two  plain  tables,  8  ft.  X  U  ft., 
made  with  pine  frames  and  hard- wood  tops ;  also  four  seats  11  feet  long  to  suit  same. 

114,  lee  box, — An  ice  box  of  first-class  construction,  charcoal  filled,  will  be  placed 
in  after  passage  and  fitted  with  drain  pipes. 

DREDGING  MACHINERY. 

lis.  Main  pump, — ^This  is  to  be  a  32-lDch  centrifugal  double  suction  pump,  with 
discharge  at  bottom,  and  will  be  placed  on  the  center  line  of  boat,  as  shown  on 
sheet  2.  The  pump  runner  is  to  be  made  with  five  blades,  76  inches  diameter,  keyed 
upon  a  hammered  steel  shaft  with  two  keys  driven  from  opposite  sides.  The  pump 
casing  must  be  divided  horizontally  through  the  axis  of  tne  shaft,  and  the  top  half 
must  be  di\ided  again  vertically,  and  all  be  put  together  with  planed  Joints.  The 
casing  must  not  be  less  than  2  inches  thick  anywhere,  and  must  be  3^-  inches  thick 
at  throat,  ^^radually  diminishing  to  2  inches.  The  suction  elbows  are  to  be  24  inches 
diameter,  increasing  towards  the  casing  to  27  inches,  and  must  be  made  in  halves  and 
set  at  an  angle  of  45  degrees,  as  shown,  provided  with  stuffing  boxes  lined  with 
brass  sleeves,  and  fitted  with  brass  glands  and  sand  intercepting  chambers  to  which 
water-Jet  connection  will  be  made.  All  fitting  which  go  on  shiut  mnst  be  in  halves, 
with  faced  Joints,  and  must  be  put  together  in  a  first-class  manner.  A  flange,  well 
bracketed,  must  run  all  around  lower  half  of  casing  for  securing  pump  to  deck,  and 
lugs  or  eye  bolts  and  shackles  must  be  provided  for  lifting  the  various  parts.  The 
pump  is  to  be  provided  with  a  4-inch  air  exhauster,  with  pipes  arranged  as  shown 
on  sheet  4,  having  flange  connections  for  easy  removal.  The  casing  and  elbows  will 
have  handholes  for  examining  the  inside  of  pnmp,  the  covers  in  all  oases  to  be  as 
close  a  fit  as  possible  and  flush  on  the  inside.  The  blades  of  pump  ruimers  are  to  be 
made  without  wearing  plates  and  not  less  than  If  inches  thick. 

116,  Pump  shaft, — Tuis  is  to  be  of  hammered  steel,  9f  inches  diameter  in  center 
and  8^  inches  at  ends,  and  about  11^^  feet  long.  A  flange  coupling  of  cast  steel  will 
be  keyed  on  each  end. 

117.  Main  engines, — ^These  are  to  be  horizontal  tandem  compound  condensing,  with 
high-pressure  cylinder  16  inches  diameter,  low-pressure  cylinder  26  inches  diameter 
and  20  incbes  stroke.  They  must  be  designed  for  heavy  and  continuous  service, 
with  double  cranks,  oil-bath  lubrication,  and  automatic  shaft  governors,  and  should 
not  exceed  the  space  allotted  to  them  on  the  plan.  The  crank  shafts  are  to  have 
flange  oonplines  on  one  end,  worked  solid  with  the  shaft,  to  match  those  on  pump 
shaft.  The  cylinders  are  to  be  provided  with  automatic  drain  cocks,  relief  valves, 
sight  feed,  and  other  lubricators,  and  a  small  separator  for  each  engine :  also  indica- 
tor cocks  on  eaoh  cylinder,  and  rig  for  taking  diagrams.  The  holaing  down  of 
engines  will  be  by  continuous  flange  all  around  base  and  frequent  bolte  of  small 
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size.  The  engines  will  be  run  continaously  at  a  working  speed  of  160  reyolntions 
l»er  minnte,  but  most  be  perfectly  balanced  for  ronning  a  test  speed  of  175  reyoln- 
ticHiB  "per  minute. 

118.  Throttle  valve,  etc, — A  balanced  regulator  or  throttle  valve  is  to  be  provided, 
-with  »  convenient  arrangement  of  handle  for  working  same  placed  between  the 
en^nes.  The  steam  pipes  are  to  branch  from  each  side  of  valve  to  cylinder  by  easy 
enrves,  and  a  small  separator  is  to  be  directly  connected  to  each  cylinder,  the  drain 
from  which  mnst  be  taken  off  bya  steam  trap. 

119.  Candeneer  and  otr  j>«iiijp.— The  condenser  is  to  be  of  the  independent  type,  and 
the  air  pomp  is  to  be  duplex  compound,  with  steam  cylinders  10  and  17  inches  diam- 
eter, water  oylinders  19  inches  diameter,  and  15  inches  stroke.  The  water  cylinders 
are  to  be  brass  lined,  and  the  pistons  fitted  with  suitable  packing.  The  pump  will 
discharge  into  a  hot  weU  placed  in  the  hold  of  dredge  and  fitted  with  a  steam-tight 
cover,  and  the  ii^ection  will  be  taken  from  a  tank  fitted  with  brass  wire  screen  and 
•hut-off  valve  on  inlet. 

ItO.  Jei  pump, — ^This  pump  for  supplying  the  water  to  nozzles  of  jet  agitator  is 
to  be  horuontal  duplex  compound,  with  outside  packed  plungers.  The  steam 
cylinders  are  to  be  10  and  20  inches  diameter,  and  the  plungers  16  inches  diameter 
by  15  inches  stroke.  The  steam  pipes  are  to  be  arranged  so  that  live  steam  can  be 
used  in  low-pressure  cylinder,  and  all  parts  mnst  be  made  of  sufficient  strength  for 
this  purpose.  This  pump  will  be  required  to  work  against  varying  pressures,  from 
about  00  lb.  when  working  compound  to  120  lb.  when  working  the  large  cylinder 
high  pressure.  A  modification  of  the  ratios  of  oylinders  will  be  allowed  if  desired. 
The  pumpplnngers  must  be  made  as  light  as  consistent  with  the  required  strength,  and 
must  be  orhard,  olose-grained  Iron,  and  the  glands  and  stuffing  boxes  must  be  bushed 
with  bronse.  The  valves  must  have  ample  area  and  the  passages  be  large  and  direct. 
The  oylinders  are  to  be  made  of  hard,  close-grained  iron  of  sufficient  thickness  to 
admit  of  reboring,  and  the  pistons  will  be  fitted  with  approved  a^jnstable  packing 
rings.  The  cylinder  heads  must  be  so  arranged  that  the  pistons  can  be  removed 
wiuiont  taking  down  any  other  part  of  machinery.  The  suction  will  be  taken  from 
a  tank  placed  m  hold  of  dredge,  which  must  be  fitted  with  brass  wire  screens  and 
the  inlets  provided  with  shut-off  valves  close  to  bull  plating. 

Igl,  Suetion  keade. — These  are  to  be  made  as  shown  on  sheet  10.  Each  mouthpiece 
is  to  be  11  feet  6  inches  wide  and  8i  inches  deep  at  its  smallest  part,  and  have  a  flared 
entrance,  the  upper  edge  being  stiengthened  by  a  3  in.  x  3  in  x  7.2  lb.  angle  bar  and 
the  lower  edge  by  a  4  in.  X  18.8  lb.  Z  bar  or  double  angle  riveted  together.  The  heads 
will  gradually  contract  untU  they  are  22  inches  square  inside,  at  which  size  they  are 
continued  to  the  bow  and  enter  the  hull  by  means  of  radial  Joints.  The  heads  are 
to  be  bnilt  of  steel  plates  12.75  lb.  on  top  and  sides  and  15.8  lb.  on  bottom,  with  3  in. 
X  3  in.  X  7.2  lb.  angle  bars  in  comers.  AH  joints  are  to  be  closely  butted  with  straps 
outside,  and  all  rivets  to  be  countersunk  on  the  inside  and  made  flush.  A  double 
angle  bar  4  in.  x  8  in.  x  8.5  lb.  is  to  be  riveted  on  each  side  of  center  line  on  top 
si^  with  a  plate  between  to  which  the  sling  chains  are  to  be  connected  by  shackles. 
Dii^nal  tension  rods  and  a  coupling  bar  will  be  fitted  between  the  two  suction  heads 
as  shown.  The  entrance  of  mouthpieces  will  be  fitted  with  screen  bars  of  cast  steel, 
placed  at  8  inches  centers,  held  in  place  by  a  bar  of  l^-inch  pipe  secured  at  each 
end.  Stiffening  bars  of  2^  in.  X  2^  in.  X  5  lb.  angles  are  to  be  riveted  to  upper  lip 
of  mouthpieces. 

1S$.  BadUU  joints, — These  are  to  be  made  as  shown  on  sheet  11.  Both  hing  pieces 
are  to  be  steel  castings,  all  flanges  to  be  faced  and  pin  holes  bored  an  easy  fit  for 
Scinch  pins.  The  pipe  pieces  are  to  be  riveted  to  suction  pipes,  and  the  plates  and 
angles  to  come  flush  with  face.  The  radial  pipe  is  to  be  of  cast  iron  and  to  be 
machined  aU  over  to  a  smooth  surface.  The  inside  pipes  are  to  be  of  oast  iron,  faced 
on  flange  and  bolted  independently  to  the  bow  hinge  pieces.  These  pieces  will 
change  from  square  to  round  and  be  connected  to  the  suction  pipes  of  pump  by  short 
pieces  of  8-ply  rubber  hose,  made  in  the  same  manner  as  described  for  pipe-line  con- 
nections, paragraph  135. 

Its.  Water  jeU  and  pipee,—A  header  of  8-inch  standard  pipe  will  be  placed  behind 
Z  bars  on  under  side  of  suction  head,  perforated  with  12  holes  tapped  for  2-inch  pipe, 
iuto  which  bronze  nozzles  with  1-incn  outlets  are  to  be  screwed,  the  ends  of  nozzles 
to  rest  in  holes  made  in  center  of  Z  bars.  The  8-inch  pipes  will  be  continued  from 
a  tee  in  center  of  header  along  the  under  side  of  suction  heads  to  near  the  upper 
end,  where  oonneotion  will  be  made  to  branch  on  hull  by  sections  of  smoothbore 
suction  hose,  which  must  be  of  sufficient  strength  to  stand  a  pressure  of  at  least 
180  lb.  per  square  inch. 

ltd.  Haieting  iaekle,^The  suction  heads  will  be  suspended  and  hoisted  by  wire 
rope  tackle  hung  from  frame  at  bow  of  dredge.  It  will  consist  of  two  pairs  of  30-inch 
sheaves  grooved  for  |-inoh  rope  and  bushed  with  best  bronze  for  3i-inch  diameter 
pins,  with  aU  the  necessary  sheave  frames,  straps,  shackles,  etc.,  which  must  be 
forged  in  the  best  possible  manner.  The  connection  to  suction  heads  is  to  be  made 
4rf  a  doable-legged  sling  of  l^inch  chain. 
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ij?.?.  Hoistin/f  mnch, — One  winch  for  hoisting  snction  heads  is  to  be  made  snbstan- 
tially  as  shown  on  sheet  15.  Engines  are  to  have  7  in.  X  7  in.  oyllndera  geared 
about  32  to  1,  with  drums  42  inches  diameter  grooved  for  f-inoh  wire  rope,  and  fi ttM 
with  bralLe  and  all  handles  required  for  operating;.    All  pinions  are  to  oe  of  steel. 

lis.  Haulina  ahead  winche»,^-Two  winches  are  required,  which  must  be  fitted  up 
for  right  and  left  hand,  and  made  substantially  as  shown  on  sheet  14.  The  ensines 
are  to  have  7  in.  X  7  in.  cylinders,  geared  about  412  to  1.  The  drums  are  to  be  tf 
inches  diameter,  grooved  for  l-incn  wire  rope^  and  fitted  with  all  olutohea,  brmkes, 
levers,  etc.,  required  for  operating.  All  the  pmions  are  to  be  of  steel  and  the  worms 
of  bronz(^.  All  the  winches  are  to  be  neatly  finished  in  all  parts,  the  cylinders  Uu^ged 
with  planished  st^^el,  16  B.  W.  Q,,  the  bottom  flanges  to  be  planed  and  ample  holomg- 
down  bolts  provided. 

157,  Spud  anchor  and  lifting  gear. — ^The  spud  anchor  is  to  be  of  beat  white  oek, 
22  inches  square  and  36  feet  louf^  over  all,  fitted  with  a  cast-iron  shoe  at  lower  end. 
The  lifting  cylinder  is  to  be  18  inches  diameter  with  a  stroke  of  6  feet,  and  fitted 
with  a  steel  piston  rod  4  inches  diameter;  the  piston  to  have  approved  packing 
rings ;  the  gripping  cam  to  be  of  steel ;  the  links  of  forged  steel  or  iron,  and  the  racks 
of  steel.  The  tripping  dog  is  to  be  forged  of  steel  or  iron  and  fitted  up  in  the  best 
manner.  A  back  roller  is  to  be  provided  with  bearings  for  same,  and  also  e  2-inch 
rotary  valve  and  all  working  handles. 

158.  Capatane. — ^Three  donble-barreled  steam-power  capstans  are  required,  two  for 
forward  deck  and  one  for  stern.  The  engines  are  to  have  cylinders  7  in.  x  8  in. 
All  the  gears  are  to  be  of  steel  and  the  worms  of  bronze.  The  engines  will  be  placed 
in  hold,  the  forward  ones  on  foundation  plates  riveted  to  fioor  beams  and  the  after 
ones  on  under  side  of  deck.  They  are  to  be  ''Providence"  capstans  or  others  of 
equal  quality  approved  by  the  engineer  officer  in  charge. 

Ig9.  Steam  steering  rig. — This  is  to  be  direct  acting  and  of  a  design  approved  by 
the  engineer  officer  in  charge,  and  must  be  as  simple  as  possible,  easily  handled, 
must  not  interfere  with  the  use  of  the  pilot  wheel,  must  be  quickly  disconnected, 
and  must  be  first  class  in  every  respect. 

150.  Bilge  siphons. — ^A  2^inch  bilge  siphon  is  to  be  placed  in  each  water-tight 
compartment,  fitted  with  all  necessary  valves,  piping,  and  suction  screens.  As  the 
lift  of  the  water  is  only  about  5^  feet,  the  size  of  steam  pipes  is  to  be  made  in  propor- 
tion. The  height  of  discharge  above  water  is  to  be  not  less  than  18  inches,  and  those 
siphons  discharging  aft  of  wheels  are  to  have  elbows  on  outside  to  prevent  wash  of 
wheels  being  taken  inboard.  A  2^inch  siphon  is  t<>  be  located  at  the  stem  of  boat 
and  connected  with  two  pieces  of  smoothbore  hose  so  that  discharge  main  can  be 
filled  or  pumped  out  as  required. 

151.  Pipes  through  hull. — AH  pipes  dischar^ng  through  hull  are  to  be  connected 
by  tight  joints  to  skin  plate;  all  above  1^  inches,  by  flanges  and  bolts;  and  the 
smaller  pipes,  below  1^  inches,  by  lock  nuts.  Steam  traps  must  be  supplied  where 
required  to  prevent  steam  from  being  blown  about  the  boat,  and  all  pipes  discharg- 
ing under  pressure  are  to  have  elbows  on  the  outside. 

l.'ifS.  Swirel  elbow  for  discharge. — This  swivel  will  consist  of  two  elbows  32  inches 
inside  diameter,  coupled  together  by  collar  flange  working  in  a  recess  and  held  in 
place  by  a  ring  and  bolts.  The  elbows  are  to  be  steel  castings  and  the  flanges  and 
ring  to  be  truly  turned  and  bored  to  a  working  fit  and  have  a  bronze  firiction  ring 
inserted  between  the  faces.  The  lower  elbow  is  to  be  riveted  to  the  end  of  the  dis- 
charge pipe  projecting  through  stem  of  dredge  and  the  upper  elbow  to  have  a  bead 
on  outer  end  on  which  the  rubber-hose  connection  is  to  be  clamped.  Both  upper 
and  lower  parts  are  to  be  braced  with  rods  fitting  into  jaw  brackets  of  steel,  riveted 
to  hull,  as  shown  oh  sheet  13.  The  gudgeon  for  pivot  brace  is  to  be  turned  and  the 
eye  of  brace  to  be  bushed  with  bronze.  The  side  gudgeons  for  coupling  bars  are 
also  to  be  turned.  Two  forged  eye  bars,  backed  with  6-inoh  T  bars,  are  to  be 
supplied  for  coupling  the  pipe  line  to  dredge. 

ISS.  Pipe  line. — This  will  be  32  inches  diameter  and  made  in  10  lengths  of  GO  feet 
each.  I'he  pipes  will  be  made  of  steel  plate  i  inch  thick  with  lap  Joints,  except  at 
the  end  to  which  the  hose  is  coupled,  which  must  be  butt-Jointed  and  flush  outside 
for  a  length  of  12  inches,  the  end  being  finished  with  a  bead  of  1  in.  x  i  in.  half-oval 
iron.  The  other  end  of  each  length  is  to  have  a  flange  of  cast  steel  riveted  on,  truly 
faced  so  that  pipes  may  be  coupled  together  in  100-feet  lengths  and  Joints  made 
without  gaskets.  Four  experimental  flanges  are  to  be  supplied,  made  as  shown  on 
sheet  13.  The  longitudinal  seams  are  to  be  placed  on  top  with  Joints  crossed  about 
12  inches.  The  carriage  frames  and  pivot  caps  are  to  made  and  secured  to  pipes 
as  shown  on  sheet  17,  and  also  suitable  coupling  bars  for  connecting  the  100-^t 
lengths  of  pipe  together.  Each  length  of  pipe  is  to  be  carried  on  a  ponton  90  feet 
long,  13  feet  wide,  and  3^  feet  deep,  with  1  inch  of  crown  on  deck.  The  pontons 
are  to  be  made  of  ^jVuich  steel  plate  with  2^  in.  X  2^  in.  X  4.1  lb.  angle-bar  mming, 
and  braced  to  canV  the  weight  of  deck  load.  The  pipes  will  be  centered  on  oast- 
steel  pivots  riveted  in  center  of  pontons,  and  the  weight  carried  by  carriages  which 
are  secured  to  pipes  by  strap  bolts  and  which  run  on  turntables  of  8  in.  x  1-in.  bar 
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iron  riveted  to  deck  of  poDton  bv  angle  clips.  Each  ponton  will  have  a  tail  fin 
hnng  from  stern  and  braced  ta  deck  oy  f-inch  wire-rope  guys  and  tarn  buckles, 
and  a  rudder  hnng  from  the  end  of  fin  which  will  be  worked  from  ponton  by  tiller 
lines.  Each  ponton  is  to  have  two  locking  chains,  with  tumbnclues  for  secnring 
pipee  to  pontons  in  a  fore  and  aft  direction  for  towing,  four  small  cavils  of  cast 
steel,  ana  a  small  cast-iron  snubbing  post  at  nose,  all  riveted  to  deck.  A  locking 
clamp  is  to  be  attached  to  carriage  to  hold  the  ponton  in  any  other  desired  position 
with  relation  to  the  pipes. 

154.  Bafle  plate,^A  swinging  baffle  plate  is  to  be  attached  to  the  last  length  of 
the  pipe  line,  made  as  shown  on  sheet  13,  imd  operated  from  ponton  by  wire-rope 
lines  and  small  capstan. 

155,  Buhber  connections, — ^These  are  to  be  of  8-ply  beet  Para  rubber,  with  the  inside 
lining  of  pure  rubber  i  inch  thick,  the  ends  also  being  capped  with  rubber  to  entirely 
protect  the  canvas  from  exposure.  One  length  of  6  feet  and  four  lengths  of  3  feet 
are  to  be  supplied,  of  suitable  diameter  to  fit  the  pipes. 

136.  Hydraulic  piles.^The  dredge  is  to  be  supplied  with  twenty  piles,  11  inches 
ontside  diameter  and  35  feet  long,  made  in  two  sections ;  the  lower,  20  feet  long,  of 
tnbe  i  inch  thick,  and  the  npper,  15  feet  long,  of  tube  f  inch  thick,  joined  together 
by  cast-steel  flanges  shrunk  or  pressed  on  and  riveted.  The  flanges  must  be  bored 
accurately  to  gauge  and  truly  faced  so  that  joint  can  be  made  without  a  gasket. 
The  cap  is  to  be  a  steel  casting  and  made  water-tight,  and  the  upper  tube  is  to  have 
a  hole  drilled  and  threaded  for  2i  inch  pipe. 

157,  Wire  ropee. — ^The  following  steel  wire  ropes  are  to  be  snppi  ied,  all  of  '*  Hercules" 
brand  or  other  of  equal  qnality :  Two  lengths,  each  of  1,200  feet,  of  1-inch  diameter 
hoisting  rope,  19  wires  to  the  strand,  for  bow  lines;  one  length  of  f-inch  diameter 
hoisting  rope,  19  wires  to  the  strand,  for  hoisting  snction  frames.  These  ropes  do 
not  require  to  be  of  a  high  tensile  strength,  but  must  be  tough  and  pliable. 

158.  Electric  light  plant. — ^This  installation  is  to  consist  of  a  direct-coupled  vertical 
engine  and  generator  of  the  multipolar  type,  of  110  volts,  and  the  necessary  capacity 
for  operating  the  number  of  lamps  specified  below,  with  a  margin  of  20  per  centum 
overload  without  undue  heating.  A  slate  switchboard  is  to  be  placed  in  a  convenient 
position  in  engine  room,  mounted  with  ammeter,  voltmeter,  rheostat,  pilot  lights, 
and  main  switches  for  three  circuits,  one  for  main  deck,  one  for  cabin  deck,  and  one 
for  arc  and  search  lights.  Two  search  lights,  each  of  4,000  c.  p.,  with  18-inch 
reflectors,  are  to  be  provided,  arranged  with  both  revolving  and  aetlecting  move- 
ments, the  forward  one  to  be  operated  from  both  the  pilot  house  and  the  operator's 
platform,  and  the  other  from  main  deck.  Two  arc  lights  of  1,200  c.  p.  each  are  to  be 
placed  at  each  end  of  boat,  arranged  to  give  light  to  forward  and  after  decks  and  to 
the  main  guards.  The  lights  will  be  carried  by  spars,  which  must  be  properly  rigged 
with  gnys  and  tackle  for  raising  and  lowering  lights.  The  cabin  deck  wiU  be  lighte<l 
with  59  incandescent  lights,  distributed  as  u>llows:  One  combination  electrolier  for 
three  lights  and  3  coal-oil  lamps,  in  office ;  three  combination  electroliers  for  two  lights 
and  two  ooal-oil  lamps,  two  in  officers'  mess  and  one  in  kitchen ;  three  portable  lights 
for  desk  nse  in  office  and  mess  room ;  twenty-three  bracket  lights  in  state  rooms,  bath 
rooms,  and  closets;  eight  short  pendant  lights  on  guards,  and  sixteen  hanging  lights 
for  storerooms,  crew's  mess  room,  crew's  quarters,  etc.  The  main  deck  will  be 
lighted  by  about  36  lights  distributed  as  shown  on  plan;  these  will  be  principally 
hung  from  wires  and  some  will  be  portable  and  have  wire  guards.  The  hold  is  to  be 
served  with  four  lights,  with  long  wires  and  wire  gnards  to  lights.  All  sockets  are 
to  be  of  the  Edison  pattern,  and  such  as  can  be  eanily  reached  from  the  deck  are  to 
be  key  sockets,  and  all  others  are  to  have  switches  &t  convenient  places  for  use. 
The  lamps  in  cabins  are  to  have  suitable  shades  and  all  fixtures  are  to  be  very  plain, 
bat  stronger  than  the  ordinary  commercial  ones  and  put  up  in  a  thoroughly  substan- 
tial manner.  Two  32  c.  p.  lamps  are  to  be  furnished  for  chimney  signal  lights,  with 
proper  colored  globes  and  suitably  mounted  in  place,  the  switch  to  be  located  as 
required.  All  wiring  in  cabins  and  state  rooms  is  to  be  concealed  in  neat  mouldings, 
which  are  to  receive  one  coat  of  white  lead  paint  before  being  put  in.  All  wires 
passing  through  bulkheads  are  to  be  enclosed  in  porcelain  tubing;  all  insulators  are 
to  be  of  porcelain  and  the  wiring  and  fittings  generally  to  be  in  accordance  with  the 
rules  ana  requirements  of  the  National  Board  of  Fire  Underwriters. 

PROPBLLING  MACHINERY. 


• 


IS9,  Deeignefor  engines, — Bidders  are  required  to  submit  designs  and  specifications 
for  propelling  engines,  subject  to  the  conditions  herein  specified,  as  it  is  intended 
that  contractors  mav  nse  existing  patterns  if  desired.  Any  slight  modification  of 
the  cylinder  beams  that  may  be  desired  by  the  contractor  will  be  allowed  if  it  does 
not  interfere  with  any  of  the  other  work  on  the  boat. 

140,  Engines, — ^The  engines  are  to  be  of  the  usual  Mississippi  River  type,  adapted 
for  ride  wheels,  and  must  be  built  of  ample  strength  for  working  under  a  steam 


3366      REPORT  OF  THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMY. 

presHure  of  170  lbs.  per  square  inoh.  Speolal  attention  moat,  however,  be  eivvn  to 
reducing  weiffhta  as  mnoh  as  possible  consistent  with  strength  reqnirea.  The 
engines  must  be  of  simple  design  and  haye  laree  wearing  surfaces,  balanced  ▼alves 
and  variable  cut-offs,  both  of  types  approved  by  the  engineer  officer  in  ohargOy  and 
must  have  such  modem  improvements  as  are  applicable  to  the  design.  They  mnst 
be  well  fitted  and  neatly  finished  throughout,  though  a  large  amount  of  bright  work 
will  not  be  required. 

141.  Cylinders. — ^These  will  be  of  22  inches  diameter  and  6  feet  stroke,  sofflcieDtly 
thick  to  permit  of  two  or  three  reborings,  cast  in  dry  sand  molds  of  hard,  eloee- 
grained  iron,  very  smoothly  bored,  counter-bored  i  inch  at  each  end  short  of  the 
travel  of  the  piston  packing  rings,  and  must  be  entirely  tmt  from  blow  holes  and 
spongy  places.  They  must  be  first  class  in  every  respect,  and  will  befitted  with  the 
usual  side  pipes,  valve  boxes,  valves  and  gear,  also  automatic  drain  cocks;  and  will 
be  covered  with  approved  magnesia  nonconductor  and  lagged  with  planished  aheet 
steel  about  No.  14  gauge.  The  cylinders  will  be  fastened  to  beams  without  caat-inm 
bed  plates,  keying  lugs  only  being  used. 

14ii.  FUton  rods, — ^These  are  to  be  hammered  steel.  The  piston  heads  and  followers 
are  to  be  steel  castings,  with  cast  iron  bull  and  packing  rings.  The  rod  will  be 
fitted  into  piston  against  a  shoulder,  and  into  the  cross  head  butt  against  the  end, 
with  only  sufficient  taper  to  euable  cross  bead  to  be  removed  without  driving.  A 
backing  cutter  will  be  fitted  to  rod.  Metallic  packing  of  make  approved  by  the 
engineer  officer  in  charge  will  be  used  in  stuffing  boxes  for  piston  roas. 

145.  CroB9  heads, — These  are  to  be  preferably  of  steel  castings,  and  will  be  fitted 
with  bronze  gibs  in  the  usual  manner. 

144,  Slides. — ^These  are  to  be  fine,  close-grained  oast  iron,  truly  finished,  and  will 
be  fitted  directly  to  cylinder  beams  without  cast-iron  bed  plates. 

i46,  Pitmans. — These  will  be  about  28  feet  long  centers,  and  are  to  be  built  of  iron 
or  steel  lap- welded  tube,  with  solid  stub  ends  inserted  and  efficiently  trussed.  They 
will  be  fitted  with  brasses  lined  with  best  babbitt  metal,  and  gibs  and  keys. 

146.  Shafts  and  cranks. — ^These  are  to  be  of  hammered  steel,  well  designed,  and 
will  be  fitted  up  in  accordance  with  modem  practice.  Three  wheel  flanges  hooped 
with  wrought-iron  bands  will  be  firmly  keyed  on  each  shaft. 

147.  Pillow  hlookSf  eto. — The  pillow  blocks,  yokes,  cams  and  cam  brackets,  and  all 
other  details,  will  be  designed  and  fitted  in  accordance  with  best  practice. 

148.  Throttle  valves, — Each  engine  is  to  be  fitted  with  a  balanced  throttle  valve, 
placed  conveniently  within  reach  of  the  engineer. 

149.  Operating  gear.— ^wih  engine  will  be  handled  firom  its  own  side  of  boat ;  all 
levers  must  be  arranged  to  occupy  as  little  of  the  available  gangway  aa  possible.  A 
steam  reversing  cylinder  must  be  provided,  the  ship-up  rig  neatly  and  oonveniently 
arranged,  and  the  reversing  shafts  put  under  deck  if  necessary  to  make  a  suitable 
arrangement. 

150.  Bells, — Each  engine  must  be  supplied  with  signal  bells  of  different  and 
distinct  tones,  and  all  ^lls  necessary  for  the  proper  working  of  the  boat,  together 
with  fittings  and  wiring  of  first-class  character,  must  be  provided. 

151.  PcMle  wheels. — fhe  wheels  will  be  21  feet  diameter  over  bnokets  and  22 
feet  over  ends  of  arms,  and  each  wheel  will  have  three  sets  of  arms,  15  arms  to  a  set. 
The  buckets  will  be  1}  inches  thick,  10^  feet  long,  and  different  widtha,  as 
required  to  balance  the  varying  strains  upon  the  crank.  The  arms  will  be  7  inches 
at  flange,  12  inches  at  circle,  by  3  inches  thick;  the  circle  segments  to  be  7  inches 
wide,  set  up  with  keys,  and  secured  with  iron  rings  on  each  side  5  inches  wide  and 
-^  inch  thick,  bolted  with  four  f-inch  bolts  to  each  segment.  Three  sets  of  braees 
are  to  be  fitted  between  flanges  and  circles.  Battens  are  to  be  7  inches  wide  and  1^ 
inch  thick.  Stirrups  are  to  be  made  of  f-inch  square  iron  with  large  square  nata, 
and  washer  plates  are  to  be  6  iu.  x  3  in.  x  i  in.  thiok.  All  timber  for  wheels  is 
to  be  seasoned  white  oak,  except  braces,  which  are  to  be  of  pine  or  poplar. 

STEAM  PLAirr. 

162,  Main  boilers. — ^There  will  be  seven  boilers  of  the  usual  Mississippi  River  type, 
of  44  inches  mean  diameter  and  80  feet  long,  each  boiler  having  four  fines  of  11 
inches  outside  diameter.  The  boilers  will  be  built  in  accordance  with  the  rules  of 
the  Board  of  Supervising  Inspectors  of  Steam  Vessels  for  a  working  pressure  of 
170  lb.  per  square  inch.  Th6  shells  are  to  be  of  marine  steel  ^  inch  thiok  and 
60,000  to  65,000  lb.  tensile  strength.  All  holes  will  be  driUed  and  longitudinal  seams 
double  riveted.  The  rings  will  be  as  long  as  practicable,  and  the  longitudinal  seama 
will  be  above  the  fire  line.  The  flues  are  to  be  lap-welded  tube  in  3-feet  seotions 
and  i^ff  inch  thiok,  the  joints  carefully  and  tightly  fitted  into  each  other  in  a 
thoroughly  flrRt-class  manner.  The  boiler  heads  must  be  annealed  after  flanging; 
the  back  heads  will  have  full-sized  manholes  at  top,  and  front  heads  will  liavelarge 
handholes  at  bottom.    Manhole  doors  are  to  be  *'  Eclipse''  or  other  equally  good.    A 
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certificate  of  inspection  of  the  boilers  most  be  filed  with  the  engineer  officer  in 
obftrge  before  the  Government  tests  begin. 

15S.  Canmg.  hreechingf  and  ohimneys. — ^The  boilers  will  be  set  in  three  separate 
batteries,  ana  will  haye  neat,  substantial  cast-iron  fronts,  fitted  with  fire,  poker,  and 
ash  doors,  grate  bars  and  bearers.  The  casings  are  to  be  made  of  sheet  steel.  No.  12 
B.  W.  G.,  streDffthened  with  angle-iron  flange  aroand  top  edge  and  at  siaes  and 
bottom,  and  wifi  be  provided  with  all  side  stays  and  bottom  stands  necessary.  The 
breechings  are  to  be  of  good  design,  made  of  sheet  steel.  No.  8  B.  W.  G.,  and  ade- 
quately supported.  The  chimneys  will  be  42  inohee  in  diameter  and  70  feet  hieh 
above  grate  bars,  and  are  to  be  made  of  sheet  steel,  the  lower  half  No.  12  B.  W.  G., 
and  the  upper  half  No.  14  B.  W.  G.,  and  will  be  stren^hened  with  three  angle  bars 
2^  in.  X  2i  in.  X  4  lb.,  running  full  length  on  the  inside.  The  tops  of  chimneys 
will  be  finished  with  a  8-inch  an^le-bar  ring,  and  all  eyebolts,  fnj  rods,  turn- 
bnckles,  and  fastenings  will  be  provided.  The  usual  casings  from  boiler  to  hurricane 
decks  are  to  be  made  of  sheet  steel,  No.  16  B.  W.  G.,  and  will  be  fitted  in  place  with 
proper  deck  rings  and  umbrellas  in  a  thoroughly  first-class  manner.  • 
-  154.  Steam  ana  mud  drums, — Each  battery  will  have  a  steam  drum  SO  inches  in 
diameter  and  of  requisite  length,  connected  to  each  boiler  by  legs  10  inches  in 
diameter  and  6  inches  long,  double  riveted  to  each.  Manholes  and  doors  similar  to 
those  on  boilers  will  be  put  in  heads.  A  main  steam  branch  6  inches  in  diameter 
will  J>e  riveted  on  each  arum,  and  a  dry  pipe  will  be  fitted  on  tlie  inside.  Steam 
branches  for  auxiliary  lines  and  reinforcing  plates  will  be  put  on,  as  required.  Two 
mud  drams,  16  inches  in  diameter,  for  each  battery  will  be  connected  to  each  boiler 
by  legs  8  inches  in  diameter.  A  handhole  will  be  put  in  each  head,  aa  large  and  as 
near  the  bottom  as  practicable. 

155.  Brick  work.—The  boilers  are  to  be  built  in,  in  a  thoroughly  first-class  manner, 
with  the  best  quality  of  fire  brick  in  furnaces,  bridges  and  walls,  and  second  quality 
fire  brick  in  fire  bed  and  furnaces  below  grate  bars.  The  covering  tiles  are  to  be  of 
first-class  quality ;  the  ash  pans  to  be  lined  with  split  brick;  and  throughout  the 
whole  of  jsetting  care  must  be  taken  to  reduce  the  weight  as  far  as  possible  consistent 
with  good  work. 

156.  Fitting$  and  valves.— The  boilers  are  to  be  furnished  with  all  the  usual  and 
necessary  fittings.  Each  boiler  is  to  have  one  spring-loaded  safety  valve,  mounted 
on  a  flanged  branch  riveted  to  shell.  There  will  be  three  try-cocks  in  each  wing 
boiler  of  each  battery  and  two  in  center  boiler;  feed  and  check  valves  for  each 
battery;  four  2-inch  blow-off  valves  for  forward  and  four  for  after  mud  drums,  with 
internal  perforated  pipes  and  auxiliary  gate  valves  in  each  overboard  pipe;  one 
6-inch  main  steam  valve  for  middle  battery  and  two  5- inch  for  side  batteries,  and  all 
aoxiliary  valves  for  other  steam  branches.  All  valves  for  steam  and  feed  or  that 
are  subject  to  high  pressure  are  to  be  '*  extra  heavy''  and  adapted  to  the  purpose  for 
which  they  are  to  be  used.  All  valves  2i  inches  and  under  are  to  be  entirely  of  brass, 
unless  otherwise  sanctioned  for  special  requirements  by  the  engineer  officer  in 
charge,  and  in  no  ease  will  the  ordinary  light  commercial  valve  be  accepted.  It  is 
advisable  tiiat  uniformity  in  the  make  of  valves  be  maintained  as  closely  as  possi- 
ble, especially  of  those  that  have  renewable  valve  discs.  All  connections  2  inches 
and  upwards  are  to  be  made  by  flanged  branches  riveted  to  boilers.  All  fittings 
must  be  approved  by  the  engineer  officer  in  charge. 

157.  Sleam  pipes. — ^All  steam  and  feed  pipes  aboye  2  inches  diameter  are  to  be  of 
lap-welded  tube,  connected  by  flanges,  and  put  on  according  to  the  rules  of  the  Board 
oi  Supervising  Inspectors  of  Steam  Vessels.  The  main  steam  branches  from  steam 
drums  will  be  5  and  6  inches  diameter,  connecting  by  a  cross  on  center  line  of  boat 
and  running  thence  10  inches  diameter  to  main  engines,  where  it  will  be  carried  for- 
ward at  reduced  size  to  winches,  etc.  All  bends  in  these  pipes  must  be  of  large 
radius  and  very  neatly  bent.  The  auxiliary  steam  line  will  be  3  inches  diameter  and 
will  be  connected  with  auxiliary  boiler,  capstans,  fire  pump,  siphons,  electric-light 
and  diop  engines.  All  pipes  2  inches  and  over  to  be  connected  by  flange  unions;  all 
acrewea  unions  throughout  the  boat  must  be  of  brass  and  of  first-class  make;  and 
all  screwed  fittings  must  be  of  malleable  iron. 

158.  Exhaust  pipes. — ^The  exhaust  from  the  main  engines  and  jet  pumps  will  be  con- 
nected with  condenser;  and  the  exhaust  from  propelling  engines,  air  pump,  steam 
winches,  electric-light  and  shop  engines  will  be  connected  with  heater.  The  large 
pipes  are  to  be  msSe  of  sheet  steel,  No.  14  B.  W.  G.,  with  end  or  flanjeed  sections 
made  of  copper  ^  inch  thick,  in  the  manner  of  the  best  river  practice.  The  exhaust 
from  heater  must  be  provided  with  the  ordinary  water  catcher,  outlet  to  atmosphere, 
valve  for  same,  and  blast  nozzles  of  copper  for  chimneys.  The  exhaust  pi|>es  firom 
winches,  air  pump,  electric- light  and  shop  engines  are  to  be  fitted  with  stoaightway 
ahut-o£f  valves.    The  capstans  are  to  exhaust  through  sides  of  hull. 

159.  Auxiliary  boiler. — This  boiler  is  to  be  of  the  vertical  submerged-tube  type,  42 
Inches  in  diameter  and  9  feet  high,  with  shell  extended  to  form  ash  pan.  All  the  plates 
aaed  in  the  oonstmotion  of  this  boiler  are  to  be  marine  steel  of  60|000  to  65,000  11^, 
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tensile  strength.  The  shell  will  he  ^  inch  thick ;  the  fire  box  and  cone  wlH  he 
^  inch  thick,  and  the  heads  ^'^  inch  thick.  The  sbell  will  be  double  riTeted  in  the 
longitudinal  seams,  and  all  holes  will  be  drilled ;  and  the  fire  box  and  cone  will 
be  efiQciently  stayed  for  a  working  preesare  of  170  lb.  per  square  inch.  The  boiler 
is  to  contain  about  100  tubes,  2  inches  in  diameter  and  not  less  than  42  inchea  long, 
and  must  be  built  according  to  the  rules  of  the  Board  of  Supervising  Inspectors  of 
Steam  Vessels.    A  chimney  of  suitable  size  will  be  provided,  with  all  the  necessary 


pain  ted.  The  bottom  of  the  shell  will  have  a  2-inch  angle-bar 
ring,  riveted  on  the  ontside  and  to  the  base  plate,  which  last  is  to  be  made  of  i-inch 
steel  plate,  square  in  form  and  flanged  on  all  four  sides  about  3  inchea  deep,  with  & 
return  flange  outwards  of  2  inches  width  by  which  the  boiler  will  be  secored  to  deck. 
The  bottom  of  the  ash  pan  will  be  lined  with  brick.  The  boiler  will  have  three  mad 
ports  at  the  bottom  and  three  on  the  level  of  the  furnace  crown ;  and  will  be  pro- 
vided with  grate  b»rs,  glass  water  gauge,  three  gauge  cocks,  one  6-inch  diameter 
steam  gauge  with  brass  case,  spring  safety  valve,  blow-off  valve,  one  l-iucb  Metro- 
politon  injector  or  other  of  equally  good  make,  fitted  to  boiler  by  connection  inde- 
pendent of  blow-off,  and  one  2^inch  main  steam  valve  of  **  extra  neavy''  pattern. 

160,  Steam  and  other  gauges. — The  following  gauges  will  be  required  and  must  be 
set  in  convenient  places  and  be  properly  mounted  and  connected : 

Three  (3)  8i-inoh  pressure  gauges  to  200  lb.,  brass  case,  for  boilers. 

One  (1)  10-inch  pressure  gauge  to  200  lb.,  nickel  plated,  for  main  steam  in 
engine  room. 

One  (1)  8i-iuch  pressure  gauge  to  160  lb.,  nickel  plated,  for  jet  pump. 

One  (1)  8^-iuch  pressure  gauge  to  80  lb.,  nickel  plated,  for  main  pnmp. 

One  (1)  10-inch  vacuum  gauge,  nickel  plated,  for  condenser. 

One  (1)  B-inch  pressure  gauge  to  80  lb.,  brass  case,  for  operator. 

One  (1)  6-inch  vacuum  gauge,  brass  case,  for  operator. 

One  (1)  6-inch  pressure  gauge  to  200  lb.,  brass  case,  for  auxiliary  boiler. 

One  (1)  6-inch  pressure  gauge  to  80  lb.,  for  steam  heating  pipes  for  engine 
room. 

One  (1)  6-inch  pressure  gauge  to  80  lb.,  nickel  plated,  in  office. 

161,  Boiler  and  eteam-pipe  ooveringa.— -The  tops  of  boilers  and  the  steam  dnuna  and 
connections  must  be  covered  with  magnesia  block  of  approved  quality,  2  inches 
thick,  properly  wired,  and  covered  with  canvas.  Ail  steam  pipes  mustbe  covered 
with  same  quality  of  magnesia  of  the  regular  thickness,  and  must  be  neatly  finished 
at  the  flanges,  connections,  and  joints,  covered  with  canvas  and  painted  and  banded 
in  the  usual  manner.  The  covering  must  not  be  put  on  until  boilers  and  pipes  iiave 
been  tried  under  steam  and  everything  found  to  be  perfectly  tight. 

16S,  Feed  and  fire  pumps. — These  will  be  two  horizontal  duplex  pumps  with  ont- 
side packed  plungers  about  5  inches  diameter  and  10  inches  stroke,  each  having  a 
capacity  of  80  gallons  per  minute  when  running  at  average  working  speed.     These 

Enmps  must  have  brass  bushes  in  glands  andstu£Bng  boxes  of  water  cylindera,  and 
e  provided  with  all  lubricators,  etc.  The  pumps  are  to  be  arranged  in  sach  a  man- 
ner that  either  or  both  can  be  used  for  either  ieed  or  fire  purposes,  and  straightway 
valves  are  to  be  used  in  these  connections.  The  suction  is  to  be  taken  from  the  hot 
well  and  also  from  the  river,  for  which  suitable  connections  to  hull  will  be  made.  A 
fire  main  will  run  on  each  side  of  house  below  carlins,  with  four  branches  on  main 
deek,  four  on  boiler  deck,  and  fonr  on  hurricane  deck.  Each  branch  must  be  fitted 
with  a  valve  and  hose  coupling  for  2-inch  diameter  hose.  Twelve  lengths  of  2-inoh 
rubber-lined  cotton  hose,  each  50  feet  long,  must  be  supplied,  together  with  6  noz- 
zles and  a  hose  key  and  rack  for  each  branch.  All  the  above  fittings  and  hose  must 
be  of  approved  make. 

165.  Heater, — A  feed- water  heater  of  the  usual  steamboat  type  is  to  be  supplied; 
the  feedpipes  inside  of  heater  to  be  drawn-brass  tubes  connected  by  flanges. 

PLUMBINQ  AND  TINNING. 

164,  Staterooms. — Each  of  the  three  staterooms  forward  is  to  be  fitted  with  a 
marble  comer  slab,  22  in.  X  22  in.,  10-in.  back  and  14-in.  basin,  nickel-plated  brass 
faucets  for  hot  and  cold  water,  etc.,  complete. 

166.  Officers'  waeh  room.— This  will  be  fitted  with  five  iron  enameled  washbowls 
with  sectional  slabs,  with  brackets  and  union  strips  nickel  plated,  and  nickel-plated 
faucets  for  hot  and  cold  water.  ^ 

166.  Officers'  bathrooms  and  closets.^A  5^it.  white  enameled  roll -rim  bath  tnbisto 
be  fitted  in  each  of  the  bathrooms,  with  nickel  plated  faucets  for  hot  and  cold  water 
and  all  other  accessories  complete.  One  water-closet  in  forward  bathroom  and  two 
in  officers^  closet  will  be  fitted  with  earthenware  front-outlet  plain  pedestal  bowls 
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7-gallon  copper-lined  siphoii  fliuh  tankB,  with  nickel-plated  flnsh  and  supply  pipea 
and  doable-cover  seats.    The  woodwork  is  to  be  oak,  with  plain  round  corners. 

liS7.  Crew^»  hatkraoma. — ^Two  5i*feet  white  enameled  roll*rim  bath  tnbs  are  to  be 
fitted  in  the  rooms  aft  of  creVs  quarters,  with  all  fittings  similar  to  those  in  officers' 
bathrooms. 

168.  Crew'B  wMh  room. — ^The  crew's  wash  room  on  starboard  guard  is  to  be  fitted 
with  four  iron  enameled  washbowls,  with  sectional  slabs  similar  to  those  described 
for  ofiBcers'  wash  room. 

169.  Creic^s  olo9€U, — ^The  creVs  closet  on  the  port  guard  aft  of  paddle  box  is  to  be 
fitted  with  hopper  closets  having  suitable  flushing  arrangements,  and  also  an  earth- 
enware urinal  having  a  flushing  trough  inside  of  paddle  box. 

170.  Sinks. — One  iron  white-enameled  sink  40  in.  X  20  in.  will  be  placed  in  pantry, 
one  30  in.  x  20  in.  in  kitchen,  and  one  30  in.  X  20  in.  in  laundry,  each  to  be  fitted  with 
hot  and  cold  water  connections,  waste  pipes,  and  brackets  for  supporting '  sinks. 
Traps  will  not  be  required  for  kitchen  ana  pantry  sinks,  but  the  waste  pipes  must  be 
of  large  size  and  be  run  overboard  by  an  independent  connection. 

171*  Workmanship. — All  plumbing  and  pipe-ntting  will  be  done  in  the  most  work- 
manlike and  sanitary  manner,  and  will  be  a  thorouffhly  first-class  Job  in  every 
respect.  All  cold-water  service  pipes  will  be  connected  with  tank  on  roof,  and  the 
hot- water  service  pipes  for  all  baths  and  wash  rooms  will  be  connected  to  hot- water 
tank. 

17t.  Tinning. — Four  (4)  downspouts  from  the  comers  of  the  pilot  house,  1^  inches 
in  diameter;  five  (5)  on  each  side  firom  skylight  roof  to  hurricane  deck, 2  inches  in 
diameter:  five  (5)  on  each  side  of  hurricane  deck  to  boiler  deck,  2^  inches  in  diame- 
ter, and  five  (5)  scuppers  on  each  side  of  boiler  deck,  3  inches  in  diameter,  will  be 
provided :  all  to  be  made  of  galvanized  iron  not  less  than  No.  22  B.  W.  G.  The  neces- 
sary speaking  tubes,  bell  tubes,  and  trumpets  will  be  provided  and  fitted  up  in  a 
complete  and  first-class  manner. 

173.  Service  pipes. — ^A  complete  system  of  hot  and  cold  water  pipes  will  be  fitted 
to  all  wash  basins,  baths,  and  closets  throughout  the  boat.  The  kitchen,  pantry,  and 
laundry  hot- water  service  will  be  connected  to  the  range  boiler. 

MISCBLLANBOUB. 

174.  Workshop  and  maehine  tools. — ^The  space  between  the  jet  pump  and  bunker  will 
be  need  as  a  machine  shop  and  will  be  fitted  up  with,  a  vertical  engine,  7-inch  cylin- 
der, and  9  or  10  inch  stroke,  and  all  the  necessary  shafting,  hangers,  pulleys,  and 
belts  for  operating  all  the  machines.  The  following  machine  tools  are  to  be  supplied 
and  must  be  of  approved  make: 

One  (1)  24-inch  awing  screw  cutting  lathe,  with  compound  rest  and  rod  feed ; 
bed  to  be  16  feet  long,  and  the  lathe  to  be  providea  with  full  set  of  change 
gears,  which  must  include  wheels  for  catting  pipe  threads,  laree  and  small  face 
plates;  one  20  inch  four- jaw  chuck,  one  9-inch  tbree-Jaw  chuck,  steady  and  fol- 
lowing reste.    The  tailstock  is  to  have  a  set-over  for  turning  taper. 

One  (1)  25-inch  swing  vertical  drill  press  with  back  gear,  and  power  feed  with 
qnick-return  motion. 

One  (1^  18-inch  stroke  crank  shaper,  with  swivel  vise. 

One  (1;  bolt  and  pipe  threading  machine,  to  cut  bolts  from  ^  inch  up  to  2  inches, 
and  pipes  from  i  inch  up  to  3  inches,  with  a  full  set  of  both  bolt  and  pipe  dies 
and  of  machine  taps  from  i  inch  to  2  inches;  the  fittings  to  include  cutting-off 
knife,  chuck  for  gripping  nuts,  and  holder  for  taps. 

One  (1)  emery  grinder  with  two  wheels,  12  in.  X  2  in.,  and  rests  suitable  for 
tool  grinding. 

Two  (2)  portable  vise  benches,  one  6  ft.  X  3  ft.  fitted  with  2  vises  and  2  draw- 
ers, and  one  3i  ft.  X  2^  ffc.  fitted  with  one  vise ;  these  benches  to  be  fitted  up  in 
a  very  substantiid  manner. 

One  (1)  blacksmith's  forge,  28  in.  X  40  in.,  with  fan  blower,  to  be  set  up  and 
provided  with  necessary  smokestack,  etc. 
176,  Small  tools, — ^The  following  small  tools  are  to  be  supplied,  and  must  be  of  first- 
class  quality  throughout  and  of  approved  make  unless  otherwise  specified: 

One(l)anvir2001b. 

One  (1)  set  of  firing  tools  for  each  battery  of  boilers* 

One  (1)  set  of  firing  tools  for  auxiliary  boiler. 

Six  (6)  short-handled  coal  shovels. 

Two  (2)  long-handled  coal  shovels. 

One  (1)  set  of  drop-forged  steel  wrenches  for  each  engine,  machine,  and  pump. 

One  (1)  set  of  drop-forged  steel  wrenches  for  each  capstan  engine. 

Three  (3)  machinists'  hand  hammers. 

Twelve  (12)  machinists'  chisels,  assortedi 

One  (1)  eopper  or  rawhide  hammer. 
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One  (1)  blacksmiths'  band  bammer. 

One  (1)  twelve-pound  sledge  bammer  and  bandle. 

One  (1)  six-ponnd  sledge  bammer  and  bandle. 

One  (1)  set  of  12  blacksmitbs'  tongs. 

One  (1)  set  of  blacksmitbs'  tools.  (1  set  swages,  tops  and  bottoms,  \  in.,  1  in., 
li  in.,  2  in.,  2^  in.,  3  in. ;  1  set  fullers,  tops  and  bottoms,  ^  in.,  1  in.,  2  in.;  1 
flatter,  3  in. ;  2  set  banimers,  1-^  in.,  2  in. ;  2  cutting  cbisels,  1  eacb,  bot  and  cold, 
li  in. ;  6  punches,  1  eacb  square  and  ronnd,  i  in.,  f  in.,  1  in. ;  1  set  beading  tools, 
I  in.  to  1  in.y  by  eighths.) 

One  (1)  swage  block. 

One  (1)  boiler  rachet  (12  inobes). 

Six  (6)  steel  drills  for  boiler  ratcbet,  |  in.  to  1  in.,  by  eigbtbs. 

One  (1)  medium-size  melting  ladle. 

One  (1)  small-size  melting  ladle. 

One  (1)  portable  forge,  Buffalo  No.  4. 

Three  (3)  machinists'  parallel  vises,  5i-inob  Jaws,  Prentiss  or  eqnaL 

One  (1)  pipe  vise,  hinged,  to  take  pipe  up  to  3  incbes  diameter. 

One  (1)  No.  1  Barnes  Awheel  pipe  cutter. 

One  (1)  No.  2  Barnes  3-wbeel  pipe  cutter. 

One  (1)  set  of  pipe  taps,  i  in.,  i  in.,  f  in.,  1  in.,  1^  in.,  1^  in.,  2  in. 

Two  (2)  pairs  No.  1  adjustable  pipe  tongs. 

Two  (2)  pairs  No.  2  adjustable  pipe  tongs. 

Two  (2)  pairs  No.  4  adjustable  pipe  tongs. 

One  (1)  No.  3^  Brock's  cbain  tongs. 

One  (1)  six-incb  Stilson  wrencb. 

One  (1)  ten-incb  Stilson  wrenob. 

One  (1)  eigbteen-incb  Stilson  wrencb. 

One  (1)  six-inch  Coe's  monkey  wrench. 

One  (1)  twelve-incb  Coe's  monkey  wrencb. 

One  (1)  eigbteen-incb  Coe's  monkey  wrencb* 

One  (1)  brass  oilor  set  (6  pieces). 

Four  (4)  oilers,  steel,  long  spout,  quart. 

Four  (4)  oilers,  steel,  long  spout,  pint. 

Four  (4)  oilers,  steel,  3|  inches  diameter,  3-incb  nozzle. 

Three  (3)  galvanized-iron  oil  tanks,  60  gallons,  witb  pumps,  measures,  and 
funnels  complete. 

176.  Spare  parts  of  viackinery. — The  following  spare  parts  are  to  be  fdmisbed;  each 
piece  must  be  fitted  in  place  and  all  ready  for  use: 

Two  (2)  bronze  sleeves  for  shaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  glands  for  sbaft  stuffing  boxes  of  main  pump. 

Two  (2)  bronze  water  rings  for  sbaft  stuffing  boxes  of  main  pump. 

Two  ^2)  bronze  worms  for  banling  winches,  one  rigbt  and  one  le& 

Two  (2)  hoiHting  sheaves  witb  bronze  bushes. 

Four  (4)  clamps  for  rubber  connections. 

Twelve  (12)  nozzles  for  water  jets  witb  f-inob  outlets. 

A  set  of  ^ate  bars  equal  in  number  to  half  the  number  in  actual  use. 

177.  Steam  ti)^t8^/0. — Tbe  whistle  will  be  8  incbes  in  diameter,  long  bell,  and  will 
be  placed  in  position  required.  Tbe  steam  pipe  will  bave  an  independent  connec- 
tion to  eacb  battery  of  boilers,  with  a  shut-off  valve  to  eacb.  Tbe  wbistle  valve 
will  be  placed  where  most  convenient  and  be  wired  to  pilot  house. 

178.  Fire  pails.— FovLT  (4)  stands  for  fire  pails  will  be  provided  and  set  on  the  sky- 
light roof,  eacb  containing  six  (6)  best  galvanized-iron  fire  pails,  large  size. 

179.  Water  tanks.— A  combined  water  tank  and  filter  9  It.  X  3  ft.  X  20  in.  deep, 
made  of  galvanized  iron.  No.  12  B.  W.  G.,  and  fitted  witb  iron  covers,  will  be  pro- 
vided for  tbe  cold-water  service,  and  a  tank  of  similar  size  and  make,  but  fitted  witb 
a  steam  beating  coil,  will  be  provided  for  tbe  bot- water  service.  Botb  of  these 
tanks  will  be  placed  on  hurricane  deck.  A  small  expansion  tank  will  be  placed  in 
kitchen  where  convenient,  and  will  receive  tbe  water  of  condensation  from  coil  in 
hot- water  tank,  and  will  also  have  a  connection  to  filter  tank  operated  by  a  ball 
valve.  This  tank  will  work  in  connection  witb  tbe  boiler  of  cooking  range.  The 
hot  and  cold  water  tanks  will  be  supplied  by  tbe  fire  pump,  and  all  connections, 
valves,  and  overflow  pipes  necessary  for  tbe  complete  fitting  out  of  this  service  will 
be  provided. 

180.  Steam  heating. — ^A  complete  system  of  steam  beating  will  be  installed,  with 
coils  as  follows :  Two  (2)  in  office,  four  (4)  in  officers'  mess  room,  one  (1)  in  eacb 
forward  bath  and  wash  room,  two  (2)  in  crew's  mess  room,  four  (4)  in  crew's  qnar- 
ters,  one  (1)  in  each  crew's  bathroom,  and  (1)  in  pilot  bouse.  The  length  and 
number  of  returns  of  coils  will  be  regulated  by  the  size  of  rooms  to  be  heated.  A 
reducing  valve  will  be  placed  near  to  boiler  to  reduce  the  pressure  in  heating  system 
to  about  25  lb.  per  square  inch;  and  a  spring- loaded  relief  valve  will  be  placed  near 
end  of  main  line  of  pipes  in  engine  room,  and  also  a  pressure  gauge  in  engine  xtoom 
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and  one  (1)  in  office.    The  whole  will  be  fitted  with  all  neoeasary  radiator  Talves, 
air  cooks,  steam  trap,  drainpipes,  and  screens  to  protect  the  woodwork. 

181,  Stoves.— One  plain  heating  stove  with  square  base  and  about  18-inoh  fire  pot 
will  be  placed  in  office,  and  one  of  similar  make  with  about  20-inoh  fire  pot  will  be 
placed  in  officers'  mess  room.  These  stoves  will  be  set  on  zinc  stands  and  will  be 
seen  red  to  deck.  A  kitchen  range  m  nst  be  pro  vid  ed,  of  wrought  steel  and  of  approred 
make,  large  enough  to  cook  for  about  50  persons.  It  must  have  two  ovens  and 
single  shelf,  pouch  feed  door  for  soft  coal,  and  water  back,  and  must  be  ftimished 
with  one  66-gallon  pressure  boiler,  one  set  of  waffie  irons,  4  steel-ribbed  roasting 
pans,  and  4  Russia-iron  bread  pans.  The  laundry  must  be  provided  with  one 
wrongbt-steel  stove,  to  heat  four  irons  each  side.  All  the  stoves  are  to  be  adapted 
for  soft  coal,  and  will  be  set  up  in  place  with  smooth  stovepipes  and  roof  venti- 
lators,  and  have  housings,  smokestacks,  and  caps  of  No.  22  galvanized  iron.  The 
smokestacks  will  be  so  arranged  and  of  such  height  as  not  to  be  an  iQConvenience 
to  the  pilot  house. 

ise.  Bedsteads  and  mattresses. — Each  of  the  three  staterooms  forward  will  be  ftir- 
nished  with  a  white  enameled  iron  bedstead  of  plain  design,  8  feet  wide,  pillars  1^ 
inches  diameter,  with  an  all-metal,  steel- wire  center  support,  woven- wire  mattress 
to  suit.  Each  of  the  other  ten  staterooms  in  forward  cabin  will  be  famished  witii 
a  two-story,  all-iron  bedstead,  white  enameled,  2  feet  9  inches  wide,  pillars  1-iV  inches 
diameter,  and  all-steel- wire  mattress  to  suit.  The  laundress'  room  will  be  fur- 
nished with  a  single  all-iron  bedstead,  black  enameled,  2  feet  9  inches  wide,pillaiB 
liV  inches  diameter,  and  all-steel- wire  mattress  to  suit.  The  cook's  and  waiters' 
room  and  the  crew's  quarters  will  be  furnished  with  19  two-story  all-iron  bedsteads, 
black  enameled,  2  feet  9  inches  wide,  pillars  1^  inches  diameter,  and  all-steel-wire 
mattress  to  suit.    All  bedsteads  must  be  of  approved  make. 

18S.  Flagstaffs,— The  forward  flagstaff  will  be  placed  abaft  the  pilot  house  and  the 
after  one  at  end  of  skylight,  properly  stepped  and  braced  and  furnished  with  hal- 
yards and  cleats. 

184,  Painting.— AH  woodwork  above  main  deck  will  be  painted  three  coats  of  pore 
white  lead  and  linseed  oil.  The  interior  of  cabin  will  be  painted  with  one  coat  of 
shellac,  three  coats  of  fiat  color,  and  one  of  zinc  gloss.  All  knots  will  receive  one 
coat  of  shellac.  Three  (3)  name  plates  for  sides  of  pilot  house  will  be  provided, 
having  the  name  of  boat  in  gilt  letters  on  a  dead  black  ground.  The  lettering  on 
other  parts  of  boat  will  be  done  as  directed.  In  painting  metal  work  all  scales 
and  traces  of  oxidation  must  be  removed  before  applying  tne  first  coat.  The  out- 
side of  hull  will  receive  two  coats  of  red  lead  and  pure  Imseed  oil  before  lauuching 
and  the  inside  will  receive  one  coat  of  similar  paint  before  launching  and  another 
after  all  work  is  finished  and  the  bilges  cleaned  out.  The  machinery  and  other 
ironwork  will  receive  two  coats  of  good  oil  paint  of  such  colors  as  may  be  selected, 
the  last  coat  to  be  put  on  after  all  work  is  done  and  preliminary  tests  are  made. 

135,  Refrigerating  |>2aiii.— Separate  bids  are  required  on  a  refrigerating  plant 
which  will  have  a  capacity  sufficient  to  make  about  half  a  ton  of  ice  per  24  hours  and 
cool  a  storage  room  about  12  feet  lonjr^  4  feet  wide,  and  7  feet  high  in  the  clear.  All 
the  machinery  must  be  furnished  and  i  ustulled  in  a  satisfactory  manner.  The  freezing 
tank  is  to  be  provided  with  ice  molds  and  filter,  and  tank  and  storage  room  must  be 
built'  in  approved  manner.  It  is  proposed  to  place  the  ice  tank  on  the  starboard 
guard  forward  of  wheel  box  and  the  storage  room  similarly  on  the  port  guard.  The 
machinery  is  to  be  located  as  most  convenient  when  the  spaces  to  be  occupied  are 
known.  The  machine  will  not  be  run  continuously,  but  in  periods  of  6  or  8  hours, 
with  the  same  stoppage  between  runs.  The  plant  must  be  run  satisfactorily  for  four 
days  before  being  accepted.  Specifications  and  general  drawings  of  this  plant  must 
be  submitted  with  proposals  as  required  by  paragraph  36. 

H.  E.  Waterman, 
CaptaiUf  Corps  of  Engineers, 
Secretary  Mississippi  Biver  Commission* 

MississiFPi  BiVKB  Commission,  Office  of  the  Segkbtaky, 

St.  Louis,  Mo,,  June  21, 1898. 


Appendix  1  0. 

KEPORT  OP  ASST.  ENGINEER  A.  T.  MOJIKOW  ON  SURVEY  WORK  ALONG  THE  UPPER 
BIVER,  AND  ON  THE  COMPARISON  OF  THE  RESULTS  OF  THE  LOW- WATER  SURVEY 
OF  1897-98  ALONG  THE  LOWER  RIVER  WITH  THE  RESULTS  OF  PREVIOUS  SURVEYS. 

St.  Louis,  Mo.,  April  10, 1899, 

Captaim:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  the 
survey  party  which  operated  under  my  direction  during  the  last  season  in  the  State 
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of  MinneeotHy  working  from  St.  Paul  northward,  and  on  the  comparison  of  tiie 
resolts  of  the  low- water  survey  of  1897-98  along  tne  lower  river  with  the  results  of 
previons  snrveys. 

Survey  work  along  the  upper  river, — On  the  24th  of  May  I  left  St.  Louis,  Mo.,  aoeom- 
panied  by  my  foreman,  and  proceeded  to  Minneapolis,  where  I  was  engaged  for  a 
time  in  receiving  outfit  and  in  making  preparations  for  the  season's  work.  Other 
members  of  the  party  Joined  me  from  time  to  time  during  the  last  days  of  May  and 
the  first  part  of  June.  On  the  3l8t  of  May  I  set  np  camp  in  northeast  Minneapolis. 
On  the  3d  of  June  work  was  begun  with  a  small  force,  and  the  regular  work  of  the 
season  was  taken  up  on  the  6th  of  June. 

The  party  when  in  full  working  order  consisted  of  26  employees  and  5  teamsten 
with  teams,  the  latter  being  furnished  under  contract. 

The  party  was  organized  as  follows :  A.  T.  Morrow,  chief  of  party;  W.  S.  Williams, 

Jirecise-level  observer;  F.  G.  Ray,  observer  on  secondary  triangulation ;  O.  H.  Axtell, 
ocation  of  bench  marks  and  observer  on  tertiary  triangulation  connected  therewith ; 
W.  C.  Lemen  and  £.  £.  Whitehead,  recorders.  Foreman  J.  B.  Moore  was  placed  in 
charge  of  the  subparty  building  triangulation  stations. 

The  party  was  quartered  in  a  c^mp  of  11  tents,  which  was  moved  by  teams  as 
the  work  progressed.  The  teams  usea  to  move  camp  outfit  were  occupied  at  other 
times  in  transporting  subparties  to  and  from  their  work. 

The  work  of  triangulation  was  beguu  in  the  vicinity  of  Fort  Snelling,  the  last 
line  of  the  triangulation  of  1895  bein^  taken  as  a  base.  From  that  point  the  work 
was  carried  northward,  embracing  points  on  both  sides  of  the  river  and  having  tri- 
angle sides  of  about  4  miles  in  length  on  the  average.  With  the  exception  of  the 
base  lines  and  the  stations  immediately  connected  therewith,  the  triangulation  sys- 
tem, mostly,  followed  the  locations  selected  by  George  H.  French,  who  made  a  recon- 
naissance in  advance  of  the  triangulation  party.  The  work  of  builfling  stations 
proved  to  be  unusually  heavy.  The  country  above  St.  Paul  is  mostly  level  and  to  a 
considerable  extent  is  covered  with  timber.  Hills  of  snfiicient  height  to  famish 
clear  lines  of  sight  from  point  to  point,  except  in  rare  cases,  could  not  be  found. 
Under  such  circumstances  it  became  necessary  either  to  out  lines  through  the  timber 
or  to  build  stations  of  sufiScient  height  to  carry  the  lines  of  sight  above  the  timber. 
The  latter  course  in  almost  all  instances  proved  cheaper  and  more  expeditious.  Of 
98  stations  occupied  during  the  season,  10  only  were  ground  atations;  10  others  had 
4-foot  tripods,  and  the  remaining  78  were  provided  with  double-concentric  scaffolds, 
for  supporting  instrument  and  observers,  of  heights  varying  from  10  feet  to  76  feet 
and  averaging  33  feet. 

The  entire  distance  covered  by  the  triangulation  from  Fort  Snelling  to  Aitkin  is 
175  miles.    One  hundred  and  one  secondary  triangles  were  closed  during  the  season. 

Four  base  lines  were  measured  along  the  line  of  the  work  at  the  following  places : 
Monticello,  Rice,  Brainerd,  and  Aitkin.  The  stretches  between  the  base  linesembraoed 
from  22  to  27  triangles  each.  The  steel  tape  and  other  apparatus  used  in  the  base- 
line measurements  are  the  same  that  have  been  used  heretofore,  and  the  meUiods 
employed  in  the  work  remain  practically  unchanged.  Observations  for  azimuth 
were  made  at  the  several  base  lines.  In  this  work  the  readings  on  the  striding  level 
were  dispensed  with,  and  alternate  observations  on  the  star  and  its  reflection  from 
the  surface  of  Mercury  were  substituted  therefor.  In  other  respects  the  methods 
prescribed  in  the  printed  instructions  were  followed.  The  results  indicate  a  decided 
gain  hj  the  change  of  method,  which  is  not  surprising  in  view  of  the  high  latitnde 
at  which  the  observations  were  taken  and  the  somewhat  worn  condition  of  the 
instruments  used. 

Within  the  system  of  secondary  triangulation  enough  tertiary  trian^lation  was 
done  to  locate  the  several  bench  marks.  These  were  placed  along  the  river  banks  in 
pairs  of  one  P.  B.  M.  and  one  B.  M.  on  each  ^' stone  line"  at  intervals  of  3  miles. 

A  precise-level  party  under  W.  S.  Williams  was  attached  to  the  triangulation  party. 
The  work  of  this  party  began  at  St.  Paul,  where  it  was  connected  with  the  P.  B.  M.'s  of 
1891,  and  terminated  at  the  Aitkin  base  line.  The  line  followed  the  left  bank  of  the 
river  aa  nearly  as  practicable,  and  was  connected  with  the  several  ''stone  line'' 
P.  B.  M.'s  and  as  many  of  the  triangulation  marks  as  were  easily  aooesaible. 

The  permanent  marks  used  consist  of  the  usual  vitrified  tile  /or  subsurface  mark, 
and  for  surface  mark  an  iron  pipe  with  a  fixed  brass  cap  provided  for  stamping  lati- 
tude, longitude,  and  elevation  above  sea.  The  bottons  of  the  pipes  are  split  and  turned 
outward  to  prevent  "heaving"  by  frost. 

On  November  15  the  work  was  completed  to  the  Aitkin  base  line.  The  property 
was  then  stored  in  Aitkin  and  the  party  disbanded. 

During  the  last  month  of  the  season  the  progress  of  the  work  was  seriouslv  retarded 
by  the  high  timber.  After  selecting  the  highest  ground  available  and  building  sta- 
tions of  from  60  to  75  feet  in  height  the  lines  sometimes  failed  to  clear  the  timber. 
The  advent  of  the  swamps  above  Aitkin  will  still  further  increase  the  difficulties. 

I  am  inclined  to  think  that  some  modification  of  the  plan  of  operations  will  have 
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"to  be  deviaed  for  the  continuance  of  this  work  above  the  limit  of  the  last  seasoD's 
operations. 

Appended  hereto  are  tabolations  showing  the  extent  and  resnlts  of  the  work. 
I>e8criptions  of  triangulation  points  and  bench  marks,  together  with  geographical 
positions  of  same,  wiU  be  submitted  later. 

There  were  101  triangles  closed  with  a  mean  closure  for  the  season  of  1.14  seconds; 
48  triangles  dosed  large,  1.17  seconds,  and  53  triangles  closed  small,  1.11  seconds. 

There  were  ISO  stone-Une  bench  marks  established  and  located,  and  34  tertiary 
points,  such  as  church  steeples,  court-houses,  etc.,  located. 

Table  No.  1. 


Location  of  base  line. 

Opposite  Mon- 
tlcello,  Minn. 

JSelow  Kice, 
Minn. 

Brainenl, 
Minn. 

Aitkin,  Minn. 

Ifnmber  of  triangles  between  baselines. 
T^gthoflMMliBM {^^- 

X>i8erepeneies  between  measurements  . . 

I>SaGrepancles  between  measared  and 
nomnnted  len^hs  of  baftes r 

n 

5,401.1575 

1, 646. 2580 

f  lin     201,000 

lin  1,475, 700 

1  in     233, 700 

lin     622,700 

24 
6,700.4799 
1,737.4907 

lin2,969,000 
lin  34, 960 

30 
6, 400. 6708 
1,646.1097 

lhi438,400 
lin  116, 900 

22 
4,798.479:} 
1,462.5634 

lin  1,304,000 
1  in  48, 380 

Tablb  No.  2. 


Observed  azi- 
mnth. 


// 


Monbioello,  Minn.,  east  base  to  west  base 89  58 

Rice,  Minn.,  rirer  base  to  back  bsse 270  36 

Brainerd,  Minn.,  north  base  to  sonth  base I  357  44 

Aitkin,  Minn.,  lower  base  to  upper  base 267  06 


18.48 
14.39 
07.81 
25.74 


Sets  of 
obser- 
vations. 


2 
6 
5 
6 


Discrepan* 

oies  be- 
tween sets 
of  obserra- 
tions. 


rt 


0.20 
8.33 
4.95 
5.67 


Diiicrepan- 

cies  be- 
tween ob- 
served and 
oompated 
azimntbs 
before  ad- 
justment. 


ii 


7.01 

.85 

1.27 

2.00 


Compari9on  of  ike  results  of  the  low-water  survey  of  1897-98  tvith  the  results  of  previous 
surveys. — The  survev  of  1897-98  began  at  Scot  BlulfH,  5  miles  above  Baton  Rouge,  and 
extended  to  Carrollton,  a  distance  of  131  miles.  This  section  of  the  river  is  com- 
pletely protected  by  levees,  has  comparatively  stable  banks,  and  at  extreme  low 
water  it  practically  subsides  to  Gulf  level  and  has  but  little  current.  It  may  there- 
fore be  considered  a  lower-river  section,  and  such  conclusions  as  are  drawn  from  its 
examination  may  properly  apply  to  the  lower  river  only. 

The  survey  and  the  methods  of  redncing  and  comparing  its  results  are  similar  to 
those  described  in  previous  reports  and  need  not  here  be  repeated.  (See  Mississippi 
Kiver  Commission  Keportw  1897,  p.  3672-3674;  Report  1898,  p.  3241-3244.) 

Between  Scot  Blufi'sana  Doniudsonville,  a  distance  of  58  miles,  the  following  com- 
parisons have  been  made:  Survey  of  1897-98  with  survey  of  1895-96  on  391  cross 
sections,>26,052  elevations  being  used ;  survey  of  1897-98  with  survey  of  1882-83  on 
170  cross  sections,  and  survey  of  1895-9iB  with  snrvey  of  1882-83  on  170  cross  sections. 

Between  Donaldson ville  and  Carrollton,  a  distance  of  73  miles,  the  survey  of 
IS91-9S  was  compared  with  survey  of  1893-94  on  489  cross  sections,  31,416  elevations 
being  used. 

Some  tabulations  showing  averages  of  cross-section  elements  by  stretches  and  by 
reaches  have  been  prepared,  to  accompany  this  report;  also  a  series  of  tabulations 
showing  changes  in  mean  cross-section  elements,  so  far  as  such  changes  have  been 
determined  by  the  several  surveys.  These  latter  tabulations  set  forth  more  clearly 
than  I  can  otherwise  express  the  changes  in  detail.  Their  examination,  however, 
leads  me  to  some  general  conclusions  in  regard  to  this  portion  of  the  river,  which 
are  aubmitted  as  follows : 

(1)  At  the  time  of  the  survey  of  1897-98,  following  the  great  flood  of  1897,  the 
river  was  slightly  larger  and  deeper  than  at  the  time  of  any  previous  snrvey.  From 
Donaldsonville  to  Carrollton,  the  average  cross  section  to  top  of  bank  in  1897-98  was 
1.1  per  cent  larger  and  2.1  feet  deeper  (thalweg  depth)  than  in  1893-94.  From  Scot 
Blims  to  DqnaldBonville,  the  average  cross  section  to  top  of  bank  was  3.7  -per  cent 
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larger  and  8.6  feet  deeper  (thalweg  depth)  than  in  1895-96,  and  2.2  per  cent  lai^ger 
and  1.2  feet  deeper  than  in  1882-83. 

(2)  The  greatest  ohangeii  have  taken  place  below  the  low-water  line,  but  tliese 
changes  have  been  mainly  of  a  temporary  character.  At  times  of  small  floods  or 
rises  in  the  river  and  in  times  of  oomparatiyely  low  water  the  sediment  from  aboTO 
has  been  arrested  by  the  slack  water  or  the  slower  current  of  the  lower  river  and 
deposited  in  the  bed  of  the  stream  and  has  afterwards  been  removed  by  the  stronger 
current  of  the  great  floods. 

The  survey  of  1895-96,  which  followed  two  years  of  comparativelv  low  water, 
when  compared  with  the  survey  of  1882-83,  which  followed  a  great  flood,  shows  s 
decrease  in  average  area  of  cross  section  below  the  low- water  line  of  5.6  per  cent  and 
a  decrease  in  average  maximum  depth  of  6.6  feet.  This  same  survey  of  1895-96, 
when  compared  with  the  survey  of  1897-98,  shows  that  after  the  flood  of  1897  the 
river  had  increased  in  area  of  average  low-water  cross  section  by  6.6  per  cent  and  in 
average  maximum  depth  by  8.6  feet.  When  it  is  taken  into  coosideration  that  a 
period  of  more  than  a  year,  without  a  great  flood,  followed  the  survey  of  1895-96,  and 
that  several  months  of  comparatively  low  water  preceded  the  survey  of  1897-98,  it 
may  be  safely  inferred  that  the  above  comparisons  do  not  fnlly  express  the  extent  of 
the  alternate  changes  that  have  taken  place  in  the  bed  of  the  stream. 

(3)  There  has  been  a  general  tendeucy  toward  permanent  enlargement  of  the 
stream  above  the  low-water  line.  Comparing  survey  of  1882-83  with  survey  of 
1895-96,  the  river  above  the  low- water  line  is  seeu  to  have  increased  5.4  per  cent  in 
area  of  average  cross  section.  Comparing  survey  of  1882-83  with  survey  of  1897-9S, 
the  average  area  of  cross  section  above  the  low- water  line  is  shown  to  have  increased 
4.6  per  cent.  This  last-meu tinned  change  represents  the  resultant  of  many  changes 
during  a  period  of  fifteen  years  and  shows  a  decided  increase,  notwithstanding  s 
small  change  in  the  opposite  direction  Immediately  preceding  the  last  survey,  which 
decrease  was  probably  exceptional  and  due  to'  unusual  conditions  immediately 
preceding  the  nood  of  1897. 

(4)  The  inability  of  the  flood  of  1897  to  carry  away  from  the  lower  river  the  aoeumn- 
lateil  deposits  of  the  preceding  three  years  of  comparatively  low  water  is  strongly 
suggested,  if  not  fully  proved,  by  some  facts  which  have  developed  in  this  investi- 
gation. The  flood  water  from  above,  reaching  the  lower  river,  already  laden  with 
sediment  and  unable  to  take  up  the  accumulation  of  loose  material  in  the  bed  of  the 
stream,  has  seemingly  pushed  it  aside,  or,  by  some  process  of  exchange,  has  efiected 
a  similar  result  by  removing  material  from  along  the  line  of  the  strongest  current 
and  making  corresponding  deposits  in  the  slack  water  about  and  beyond  the  banks. 
Both  above  and  below  Donalasonvllle  the  average  maximum  depth  and  the  area  of 
the  average  cross  section  below  the  low- water  line  were  considerably  increased, 
while  the  area  of  the  average  cross  section  above  the  low- water  line  was  diminished. 

Above  Donaldsonville  the  width  of  the  stream  in  the  bend  has  diminished,  on  the 
average,  the  greatest  contraction  being  in  proximity  to  the  large  sand  bars  which 
lie  under  the  prominent  points. 

Below  Donaldsonville  the  change  is  more  marked  in  a  contraction  of  width  on  the 
low-water  line.  This  is  not  connned  to  bends  nor  to  the  proximity  of  sand  ban, 
but  prevails  generally,  and  amounts  to  24  feet  on  the  average. 

This  deposit  of  material  about  and  above  the  low- water  line  and  the  enlargement 
of  the  adjacent  channel  during  the  same  flood,  have  led  me  to  believe  that  the 
operations  have  been  largely  a  transfer  of  loose  materials  from  the  line  of  the  strong- 
est current  to  the  slack  water,  not  far  below.  The  failure  of  the  material  shown  to 
have  been  deposited  about  the  banks  to  equal  in  quantity  the  material  removed 
from  the  channel  may  be  accounted  for  by  the  well-known  fact  that  during  times 
of  overflow  considerable  quantities  of  sand  and  silt  find  permanent  lodgment  in  the 
areas  lying  between  the  banks  and  the  levees,  about  which  the  late  surveys  fnmish 
no  data. 

(5)  Since  the  area  of  the  average  cross  section,  following  the  flood  of  1897,  was 
slightly  greater,  so  far  as  is  known,  than  at  any  time  before,  and  both  the  average 
maximum  and  mean  depths  have  increased,  and  since  the  river,  in  the  great  emer- 
gency, is  shown  to  have  removed  material  from  along  the  line  of  its  most  rapid  dis- 
charge, thereby  enlarging  its  bed  when  such  enlargement  would  do  the  most  good, 
and  to  have  removed  the  surplus  material  to  the  slack  water,  where  snoh  material 
would  do  the  least  harm,  it  may  be  safely  concluded  that  the  capacity  of  the  river 
to  discharge  flood  waters  has  been  more  than  maintained. 

Respectfully  submitted. 

A.  T.  Morrow,  Assistant  EngU 
Capt.  Mason  M.  Patrick, 

Cifrps  of  Engineers,  U,  8.  A» 
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Tablb  No.  1  A. 

X>X8CBlFTION8  AND  APPROXUIATB  BLBVATIONS  ABOYB  MBMPHIS  DATX7M  OF  SBOONI>- 
ART  TBIANOUI«ATION  STATIONS  FROM  ST.  PAUL,  MINN.,  TO  AITKIN,  MINN. 

[BIeT»tloiift  refer  to  top  of  pipe  when  sol  oUMrwiae  qpeoified.] 

@  South  Base :  Coast  and  Goodetic  Survey  point.  Copper  bolt  in  aqnare  atone  on 
'west  side  of  Snelling  avenue.  Three-fourths  mile  below  crossing  of  Randolph  street 
and  Snelling  avenae;  500  meters  north  of  an|;le  in  avenue  and  600  meters  northeast 
of  Quincy  School  in  St.  Paul,  Minn.    Elevation,  ordinary  levels,  1.029.36  feet. 

@  Boshart :  Tile  and  pipe  on  high  knoll  about  350  meters  west  of  west  line  of  Fort 
Snelling  Reservation,  Minn.,  and  about  1,050  meters  south  of  north  line  of  same;  30 
meters  east  of  prolongation  of  north  and  south  road  which  intersects  Minnehaha 
avenue  at  Minnehaha  Creek  Bridge  on  property  of  David  D.  Stewart;  N£.  ^  8£.  i 
aeo.  19,  T.  28,  R.  23.  A  lone  oak  tree  stands  on  southeast  slope  of  knoll  soutii  58.8 
meters  firom  station.    Approximate  elevation,  879  feet. 

(^  Prospect  Park :  Coast  and  Geodetic  Survey  point.  A  square  stone  post  set  flash 
-w  i th  the  ground  on  highest  part  of  high  knoll  in  subdivision  known  as  Prospect  Park, 
Minneapolis,  Minn.,  in  block  east  of  Malcolm  avenue  and  south  of  University 


avenue ;  top  of  stone  is  marked  S^^  ,  the  center  of  the  cross  being  the  geodetic  point. 

Approximate  elevation  of  top  of  stone,  981  feet. 

^  Powder  Horn :  Tile  and  pipe  in  southwest  comer  of  Powder  Horn  Park  in  Min- 
neapolis, Minn. ;  it  is  80  feet  east,  18  feet  north  of  intersection  of  centers  of  Tenth 
avenue  south  and  Thirty -fourth  street.    Approximate  elevation,  875  feet. 

@  Quarantv  Loan  Tower:  Geodetic  point  is  the  round  iron  pole  on  the  center  of 
northeast  (tallest)  tower  of  Northwestern  Guaranty  Loan  Company's  building  on 
Booth  west  comer  of  Second  avenue  and  Third  street  south,  Minneapolis,  Minn.  This 
pole  carries  the  wind  gauge  of  the  United  States  Weather  Bureau.  Approximate  ele- 
vation of  roof  of  tower,  1,041  feet. 

{g  Windom:  Tile  and  pipe  on  east  line  of  Silver  Lake  road  leading  northeast 
from  the  northeast  comer  of  Windom  Park  in  northeast  Minneapolis,  Minn.,  to  north- 
east comer  of  Windom  Park  33^  57^ — 157  meters.    Approximate  elevation,  963  feet. 

@  Peck :  Tile  and  pipe  4  meters  south  of  north  line  of  Thirty-sixth  avenue  north, 
abou 1 400  meters  west  of  river,  on  highest  part  of  first  high  ridge  from  river.  Pasture 
belonging  to  G.  W.  Peck  adjoins  street  on  the  north.  Blazed  trees:  6-inoh  oak, 
252*^ — 12.8  meters;  6- inch  oak,  107^ — 9.4  meters.    Approximate  elevation,  949  feet. 

@  Mulcara :  Tile  and  pipe  on  propertv  of  Thomas  Mulcara,  about  2  miles  north  of 
northern  limits  of  MinneapoliSi  Minn.,  about  400  meters  northeast  of  Mulcara's  house, 
which  is  on  east  side  of  road  which  is  the  prolongation  of  Central  avenue,  on  left 
bank  of  river.  Station  is  on  highest  point  of  knoU  in  NW.  i  of  sec.  25,  T.  30,  R.  24. 
Biassed  tree :  Lone  6-inch  scrub  oak,  16^  3' — 69  meters.  Approximate  elevation,  1,050 
feet. 

@  Palmer:  Tile  and  pipe  12  meters  north  of  south  fence  of  east-and-west  road, 
opposite  a  point  260  meters  east  of  west  end  of  Palmer  Lake,  in  road  passing  on 
south  side  of  Palmer  Lake,  about  2  miles  west  of  river,  and  about  175  meters  north- 
east of  house,  which  is  2  miles  north  of  northern  limits  of  Minneapolis,  Minn.  To 
northwest  comer  of  pasture^  section  comer  H  I  Ht  ^°  3' — 43  meters.  Blazed  trees : 
5-inch  oak,  102^ — 5.4  meters;  6-inch  oak,  217^  w — 17.2  meters.  Approximate  eleva- 
tion, 864  feet. 

@  Dunn :  Tile  and  pipe  on  property  of  John  Dunn,  in  SW.  i  S£.  i  see.  26,  T.  31, 
R.  24,  250  meters  west  of  river  road  on  left  bank  of  river,  about  9  miles  above  upper 
limits  of  Minneapolis,  Minn.,  in  oak  timber,  opposite  first  angle  in  road  120  meters 
above  Dunn's  (brick)  schoolhouse.  Blazed  trees:  12-inch  oak,  298° — 7.4  meters: 
10-inch  oak,  353o— 3.4meters;  12.inch  oak,  67^—3.8  meters;  8-inch  oak,  143^—3.4 
meters.  Elevation  of  bolt  in  tile,  precise  levels,  884.340  feet.  Elevation  of  cap  on 
pipe,  precise  levels,  888.324  feet. 

@  Kilmer:  Tile  and  pipe  on  west  side  of  ''Middle  Road,"  5  miles  below  ChampUn, 
Minn.,  2  miles  west  of  river,  2^  miles  east  and  one-half  mile  north  of  Osseo.  Minn.,  in 
NW.  i  SW.  i  sec.  8,  T.  119,  R.  21.  Station  is  about  50  meters  southeast  of  large  red 
barn  and  directly  in  front  of  house  of  Charles  Kilmer.  To  blazed  16-inch  oak, 
143^ — 9.2  meters.    Approziniate  elevation,  884  feet. 

(§  Powell :  Tile  ana  pipe  on  south  side  of  river  road  about  3^  miles  below  Anoka, 
Minn.,  on  left  bank  of  river,  on  section  line  between  sees.  16  and  21,  T.  31,  R.  24, 
on  line  between  property  of  George  Smith  and  Lewis  Qreenwald,  2  meters  north  of 
south  road  fence,  directly  south  of  residence  of  S.  J.  Powell,  one-half  mUe  below 
District  School  No.  2.  Blazed  trees:  10-inch  scrab  oak,  101^—12.5  meters;  24-inch 
scrub  oak,  352^^  25^—12.3  meters.  Elevation  of  bolt  in  tile^  precise  levels,  874.579 
feet;  elevation  of  cap  on  pipe,  precise  levels,  878.566  feet. 
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®  Howard :  Tile  and  pipe  on  high  knoll  on  aonth  side  of  farm  road,  oiie-£o«rth 
vkui  weet  of  main  road  between  Champlin  and  Oshoo,  aboat  2  miles  below  CbamidiB, 
Minn.,  22.6  meters  west  of  northwest  comer  of  pasioie,  on  property  of  A.  D.  Howaid, 
NE.  i  N£.  i  sec.  31,  T.  120,  R.  21.    Approximate  eleyation,  928  feet. 

@  Carvel :  Tile  and  pipe  on  high  ground  in  cnltivated  field  abeni  1  mile  nortitwMil 
of  Anoka,  Minn.,  on  proper^  of  R.  D.  Carrel,  in  NW.  i  8W.  i  sec.  S6,  T.  32,  K.  », 
400  meters  north  of  Great  Northern  Railway,  500  meters  west  of  north-and-scmtli 
State  road,  250  meters  north  of  residence  of  a.  Nye,  and  8.1  meters  east  of  southeast 
comer  of  small  vacant  house  nsed  as  a  granary.  Biased  trees:  2i-ineh  double  oak, 
190°— 10.8  meters;  10-inch  double  oak,  137°— 8.4  meters.  Approximate  e&STstioB, 
807  feet. 

@  Johnson :  Tile  and  pipe  near  west  end  of  high  ridge  in  meadow  land  on  property 
of  Frank  A.  Johnson,  in  section  18^  about  180  meters  south  of  Hassan  road,  one-lbeith 
mile  above  its  junction  with  river  road  on  right  bank  3  miles  above  ChaoipliB, 
Minn.  Station  is  200  meters  southwest  of  Johnson's  house  and  14  meters  east  of 
corner  of  cultivated  field.    Approximate  elevation,  942.5  feet. 

@  Carpenter:  Tile  and  pipe  on  weHt  side  of  north-and-south  road,  1  mile  north  of 
Anoka  and  £lk  River  road,  on  highest  part  of  ridge,  about  700  meters  north  of  L«.  J. 
Carpenter's  residence,  on  section  line  between  sees.  21  and  22,  T.  32,  R.  25.  Mrs. 
Rogers  owns  property  east  and  L.  J.  Carpenter  west  of  road.  This  north-and-eovtii 
road  joins  river  road  about  3  miles  above  Anoka,  Minn.  To  southwest  comer  of 
pasturo  fence  187^  53' — 107.6  meters.    Approximate  elevation,  905  feet. 

@  Diegel :  Tile  and  pipe  1  meter  south  and  1  meter  west  of  junction  of  fanoes 
(northeast  and  west)  in  edge  of  meadow  land,  on  property  of  Frank  Die^l,  in  NW.  i- 
8£.  i  sec.  6,  T.  120,  K.  22,  three-fourths  of  a  mile  south  of  Dayton,  Mmn,  one-hmlf 
mile  east  of  Dayton  and  Shakopee  road,  and  one-half  mile  west  of  right  bank  ri^er 
road.  Clear! nj^  is  north  west  and  cnltivated  field  northeast  of  station.  Approximate 
elevation.  939  leet. 

@  Clark :  Tile  and  pipe  15  meters  west  and  4  meters  south  of  fence  comer  at  sootlft- 
east  corner  of  cultivated  field,  in  edge  of  pasture,  on  property  of  6.  M.  Clark,  on 
quarter-section  line  of  N.  ^  sec.  '18,  T.  32,  R.  25.  Station  is  about  1^  miles  north  of 
Itasca  railroad  station,  one- half  mile  east  of  county  line  between  Anoka  and  Sher- 
burne counties,  and  about  1,000  meters  northeast  of  George  Clark's  house.  •Approxi- 
mate elevation,  911  feet. 

@  Carrow :  Tile  and  pipe  in  edge  of  timber  on  high  ridge,  about  1  mile  above 
Dayton,  Minn.,  about  300  meters  back  of  right  bank  river  road,  directly  opposite 
head  of  Dayton  Island,  2  meters  west  of  nortn-and-south  fence  between  timber  and 
cultivated  field,  75  meters  south  of  south  fence  of  wagon  road,  on  property  of  Gasper 
Carrow,  in  sec.  25,  T.  121,  R.  26.    Approximate  elevation,  943  feet. 

@  Castle:  Tile  and  pipe  on  property  of  Castle  and  Houlton,  in  SW.^  8E.^  see.  2, 
T.  32,  R.  26,  about  2  miles  below  Elk  River,  Minn.,  one-half  mile  back  of  Northern 
Pacific  Railway,  on  high  gravel  knoll  in  scrub-oak  timber.  This  knoll  is  tiie  sooth- 
western  one  of  a  series  of  high  knolls  and  ridges.  Station  is  17  meters  east  of  north- 
and-BOuth  fence^  75  meters  north  of  junction  of  fences  at  edge  of  cultivated  field. 
Blazed  trees:  6-moh  scrub  oak,  77^—^.3  meters;  6-inoh  scrub  oak,  263^— 8  meters; 
8-inch  scrub  oak,  13^  45' — 15.3  meters.    Approximate  elevation,  949  feet. 

@  Fritz :  Tile  and  pipe  2.3  meters  north  of  east-and-west  fence  on  section  line 
between  sees.  16  and  21,  T.  121,  K.  23,  2  miles  southwest  of  Elk  River,  Minn.,  in 
scattering  scrub-oak  timber  and  grass,  on  property  of  Fred  Johanning,  about  600 
meters  west  of  point  where  wagon  road  between  Otsego  and  Dayton  turns  northwest 
off  the  section  line,  and  57  meters  west  of  junction  of  fences  at  edge  of  cultivated 
field.    Approximate  elevation,  896.5  feet. 

@  Elk  River :  Tile  and  pipe  in  scattering  scrub-oak  timber,  about  1^  mUes  north- 
west of  Elk  River,  Minn.,  32  meters  east  of  east  right-of-way  fence  of  the  Milaoa 
branch  of  Great  Northern  Railway,  on  south  end  of  ridge,  120  meters  north  of  east- 
and-west  wagon  road,  on  property  of  Albert  Nicholson,  in  8E.  i  NW.  i  sec.  28,  T.  83^ 
R.  26.    Approximate  elevation,  971.5  feet. 

@  Davis  Island :  Tile  and  pipe  on  left  bank  of  river,  three-fourths  of  a  mile  above 
Otsego  ferry  landing,  100  meters  below  a  point  opposite  foot  of  Davis  Island,  on 
property  of  E.  E.  Scott,  sec.  6,  T.  32,  R.  26  W.,  2  meters  from  crest  of  sand  ridge,  20 
meters  below  sharp  turn  at  upper  end  of  ridge.    Approximate  elevation.  916  feet. 

@  Williams:  Tile  and  pipe  on  north  side  of  wagon  road  between  Elk  River  and 
Big  Lake,  Minn.,  5  miles  above  Elk  River,  li  miles  from  river  bank,  one-half  meter 
south  of  north  line  of  road,  35  meters  east  of  prolongation  of  east  side  W.  K.  Wil- 
liams's residence,  in  S£.  i  sec.  26,  T.  33,  R.  27.    Approximate  elevation,  934  feet. 

@  Baker:  Tile  and  pipe  2  meters  back  of  crest  of  bluff  on  right  bank  of  river, 
about  3  miles  above  Otsego,  Minn.,  directly  opposite  head  of  Demicks  Island,  one- 
half  mile  north  and  one-half  mile  east  of  Lily  Pond  schoolhouse,  in  growth  of  yonng 
poplar,  oak,  and  brush,  on  property  of  N.  E.  Baker,  in  sec.  11,  T.  I2l,  R.  24;  6-inch 
blazed  oak  is  2  meters  toward  river  from  station.    Approximate  elevation,  909  feet 
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<@  Varle^:  Tile  and  pipe  about  li  miles  belov  Bij?  Lake,  Minn.,  7.4  meteiB  soath 
of  soath  nght-of-way  fence  of  Northern  Pacifio  and  Great  Nortiiem  railways,  on 
fence  on  east  line  of  Christopher  Yarley's  property,  between  oaltivated  field  on  west 
and  -woods  pasture  on  east,  in  sec.  28,  T.  33,  R.  27.  Approximate  elevation,  942  feet. 
@  Sast  Base  (Monticello  Base  Line) :  Tile  and  pipe  in  east  and  west  pnblio  road, 
on  north  side  of  river,  about  1  mile  below  a  point  opposite  lower  limits  of  Monti* 
cello,  Minn.,  1  meter  south  of  fence  on  north  line  of  road.  Adjoining  property 
belongs  to  Mr.  MoAllester.  Elevation  of  bolt  in  tile,  precise  levels,  938.646  feet. 
Elevation  of  cap  on  pipe,  precise  levels,  942.630  feet. 

@  West  Base  (Monticello  Base  Line) :  Tile  and  pipe  in  east  and  west  public  road, 
on  north  side  of  river,  opposite  lower  end  of  Monticello,  Minn.,  about  200  meters 
'below  turn  in  road  at  river  bank,  1  meter  sonth  of  fence  on  north  side  of  road. 
Adjoining  property  beloncs  to  Mr.  Taft.  Elevation  of  bolt  in  tile,  precise  levels, 
938.268  feet.    Elevation  of  cap  on  pipe,  precise  levels,  942.229  feet. 

@  Lambert:  Tile  and  pipe  on  property  of  Mrs.  Lambert,  near  section  line  between 
sees.  16  and  17,  T.  121,  R.  24,  on  high  wooded  knoll  covered  with  second-growth  pop- 
lar and  brosh  and  a  few  scattering  large  oaks,  about  one-half  mile  from  river  bank, 
4  niilee  below  Monticello,  Minn.  Station  is  on  east  slope  of  knoll,  2  meters  west  of 
north  and  sonth  wire  fence,  about  400  meters  southwest  of  new  yellow  house  and 
200  meters  northwest  of  two  small  ponds.  Blazed  trees:  30-inch  double  oak, 
70O  40'_27.7  meters;  24-inoh  oak,  36^  15'--42.7 meters.  Approximate  elevation,  1,018 
feet. 

c^  Telephone:  Tile  and  pipe  1  meter  north  of  southeast  fence  of  Monticello  and 
Big  Lake  road,  about  one-naif  mile  from  Big  Lake,  Minn.,  56.7  meters  northeast  of 
junction  of  north  and  sonth  fence  with  road  fence,  on  second  ridge  from  Monticello, 
which  crosses  road,  and  about  300  meters  west  of  timber.  Approximate  elevation, 
953  feet. 

(^  Big  Lake:  Tile  and  pipe  1^  meters  north  of  south  ri^ht-of-way  fence  of  Great 
Northern  and  Northern  Pacific  railways,  1^  miies  above  Big  Lake,  Minn.,  19  meters 
west  of  center  of  farm  road  which  crosses  railroads  about  the  center  of  long  curve. 
Approximate  elevation,  958  feet. 

(^  Monticello:  Tile  and  pipe  on  top  of  small  bluff  back  of  upper  end  of  Monticello, 
Minn.,  about  one-half  mile  west  of  depot  at  Monticello,  about  80  meters  above  where 
southwest  wagon  road  crosses  low  bluff,  on  north  side  of  row  of  cottonwood  trees, 
and  25  meters  north  of  an  old  house.  Blazed  trees :  12-inch  cottonwood,  345°  (mag- 
netic)—6  meters;  12- inch  cottonwood,  43°  (magnetic) — 5  meters.  Approximate  ele- 
vation. 971  feet. 

@  Shenton:  Tile  and  pipe  on  north  fence  line  of  east  and  west  wagon  road,  about 
4i  miles  above  Big  Lake,  Minn.,  600  meters  southwest  of  Great  Northern  and  North- 
ern Pacific  railways,  one-half  mile  west  of  schoolhouse  at  Salida  siding,  on  top  of 
small  ridge,  on  property  line  of  Mr.  Shenton  in  N W.  i  sec.  16.  Approximate  eleva- 
tion, 979  feet. 

@)  Becker:  Tile  and  pipe  in  Becker  and  Big  Lake  wagon  road,  which  runs  parallel 
and  adjacent  to  railroad  tracks,  one-half  mile  below  Becker,  Minn.,  300  meters  below 
road  crossing,  81.1  meters  below  junction  of  road  fence  with  east  and  west  fence,  and 
li  meters  from  fence  on  northeast  side  of  wagon  road.  Approximate  elevation,  ^0 
feet. 

@  Ackerman:  Tile  and  pipe  about  7  miles  above  Monticello,  Minn.,  one-half  mile 
back  of  Clearwater  and  Monticello  road,  opposite  a  large  cultivated  field  adjacent 
to  road  on  river  side,  on  quarter-section  line,  150  meters  east  of  section  line  between 
sees.  23  and  24,  T.  122,  R.  26,  at  south  edge  of  timber,  about  30  meters  back  of  road 
through  timber  on  line  between  property  of  Mr.  Nelson  on  the  north  and  Mrs.  Acker- 
man  on  the  south.  Blazed  trees:  6-inch  oak,  365^—6  meters  8-inch  oak,  180° — 8 
meters.    Approximate  elevation  1,032  fee  i. 

@  River  Bank :  Tile  and  pipe  120  meters  back  from  right  bank  of  river,  10  miles 
above  Monticello,  Minn.,  100  meters  north  of  Monticello  and  Clearwater  wagon  road, 
on  high  sand  ridge  in  scrub-oak  timber,  where  river  makes  a  sharp  bend  to  the 
north,  near  lower  end  of  low  marshy  ground  along  river  (evidently  old  river  bed), 
opposite  a  point  150  meters  above  where  wagon  road  enters  timber  and  approaches 
in  sight  of  river,  on  property  of  Mr.  Clark  in  sec.  16,  T.  122,  R.  26.  Blazed  trees :  10- 
inch  scrub  oak,  195^25' — 17.8  meters;  8-iuch  scrub  oak,  358^—7.4  meters;  8-inch 
scrub  oak,  64°  ^' — ^22.9  meters.    Approximate  elevation,  1,003  feet. 

@l  Parks:  Tile  and  pipe  on  west  side  of  lane,  1  meter  east  of  fence,  on  line  of  east 
and  west  fenoe,  about  3  miles  northwest  of  Becker,  Minn.,  three-fourths  of  a  mile 
north  of  Becker  and  Clearwater  road,  and  600  meters  north  of  Mr.  Park's  residence. 
Lane  is  on  section  line  between  sees.  26  and  27,  T.  34,  R.  29.  Approximate  elevation, 
988  feet. 

@  Benson :  Tile  and  pipe  about  3^  miles  below  Clearwater,  Minn.,  10  meters  back 
from  right  bank  of  river,  on  lower  side  of  old  cut-off,  about  100  meters  south  of  end 
of  boom  aoross  mouth  of  eut-off,  about  40  meters  south  of  row  of  bulldog  piers,  2 
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meters  weet  of  fence,  on  property  of  Walter  Beneon,  in  see.  7,  T.  122,  S.  29L     TTIiri 
tree :  30-inoh  white  oak  —  7.6  meters.    Approximate  eleipation,  99i  ftei. 

@  Clear  Lake:  Tile  and  pipe  in  lower  end  of  Clear  Lake  village,  aboat  400  mcfaju 
east  of  Northern  Pacific  Uailway  station,  on  property  of  James  Brooks,  and  8C 
meters  east  of  his  residence,  in  northeast  comer  of  pasture  lot,  3  meten  aontb  and 
li  meters  west  of  fence  intersection,  on  south  side  of  Clear  Lake  and  Becker  wa^oa 
road,  which  is  on  sonth  side  of  railroad  tracks  and  contains  telephone  line.  Appivii- 
mate  elevation,  1,005  feet. 

@  Clearwater:  Tile  and  pipe  in  oak  timber,  15  meters  back  from  right  iMak  of 
river.  1  mile  above  Clearwater,  Minn.,  about  200  meters  west  of  northwest  eoraer 
of  cultivated  field,  which  reaches  within  50  meters  of  river  bank,  near  lower  end  id 
sharp  bend  to  the  left  in  river  and  20  meters  north  of  prolon^tion  of  ri^t  bank  of 
reach  below,  on  property  of  P.  A.  Leme,  in  N W.  i  SE.  i  sec.  27,  T.  123,  R.  27.  Biased 
trees:  8-inch  white  oak,  309^—3.8  meters;  12-inch  white  oak,  103^^—3.4 
6-inch  white  oak,  212^^ — i.8  meters.    Approximate  elevation,  1,008  feet. 

C^  Cater:  Tile  and  pipe  in  scrnb-oak  timber,  on  high  and  very  prominent 
about  200  meters  northeast  of  Clear  Lake  and  St.  Cloud  wagon  road,  which 
telephone  line,  about  9  miles  below  St.  Cloud  and  3|  miles  above  Clear  Lake*  ob 
property  of  D.  A.  Cater,  in  sec.  35,  T.  35,  K.  30,  about  25  meters  from  front  and  15 
meters  from  upper  slope  of  mound.    Approximate  elevation,  1,052  feet. 

©  St.  Augusta:  Tile  and  pipe  in  scrub  oak  timber,  5  meters  back  from  ririkt  bank 
of  river,  150  meters  above  northwest  corner  of  cultivated  field  on  river  bau,  aboet 
1-^  miles  northeast  of  St.  Au<^Bta  church,  5  miles  below  St.  Cloud,  Minn.,  250  naetecs 
below  mouth  of  Johnson  Creek,  d i recti v  on  line  of  white  schoolbonae  1  raiJe 
from  left  bank  of  river  and  State  Reformatory  stack ;  on  property  of  V.  L.  Vniflon, 
in  SW.  i  NE.  i  sec.  7,  T.  123,  R.  27.  Blazed  trees:  6-inch  scrub  oak,  ^SSP—ZJ^ 
meters;  8-inch  scrub  oak,  103^ — 3.7  meters.    Approximate  elevation,  1,023  feet. 

(^  Reformatory:  Tile  and  pipe  about 3  miles  southeast  of  St.  Cloud,  Minn.,  500 
meters  southeast  of  State  Reformatory,  on  highest  point  on  east  side  of  blnlb, 
between  heads  of  second  and  third  draws  below  the  one  up  which  wagon  road  tnms, 
in  scattering  scrnb-oak  timber,  on  State  property,  in  SE.  i  NE.  ^  sec  7,  T.  35,  B. 
30.  Blazed  trees:  5-inch  scrub  oak,  256^ — 13.7  meters;  5-inch  scmb  oak,  313- — 
14.8  meters;  5-inch  scrub  oak,  16^ — ^9.2  meters;  4inoh  scrub  oak,  92^ — ^13.2  meters. 
Approximate  elevation,  1,110  feet. 

@  North  Star:  Tile  and  pipe  li  miles  southwest  of  St.  Cloud,  Minn.,  on  top  of 
higliest  ridge,  one-half  meter  west  of  north  and  south  fence  on  west  side  of  North 
Star  Cemetery,  on  property  of  Margaret  Brady,  in  sec.  22,  T.  124,  R.  28.  Biased 
trees:  8-inch  red  oak,  160^—6.7  meters;  8-inch  red  oak,  9^ — ^7.3  meters;  8-ineh  red 
oak,  263^—6.1  meters.    Approximate  elevation,  1,169  feet. 

©  Heinen :  Tile  and  pipe  about  5^  miles  northwest  of  St.  Cloud,  Minn., on  town- 
ship line  between  St.  Cloud  and  St.  Joseph  townships  and  about  250  meters  eonth 
of  their  north  line,  at  south  end  of  rail  fence,  at  junction  of  sonth  and  west  roads, 
75  meters  north  of  farm  residence  of  Matbias  Heinen,  and  18  meters  north  of  north 
side  of  bam.    Approximate  elevation,  1,075  feet. 

^  Sauk  Rapids :  Tile  and  ph>e  on  west  side  of  abandoned  north  and  sonth  road, 
which  turns  to  right  over  bluff  from  river  road  1|  miles  above  Bank  Rapids,  Minn., 
about  20  meters  back  of  crest  of  bluff,  opposite  a  point  about  160  meters  above 
lower  end  of  cultivated  field  on  river  bank,  one-fourth  of  a  mile  below  crossing  of 
river  road  over  railroad,  near  center  of  see.  15.  Blazed  trees:  10  ineh  black  oak, 
221^ — 14  meters ;  8-inch  black  oak,  100^ — 13.7  meters.  Approximate  ^evatlon,  1,096 
feet. 

@  Grartner:  Tile  and  pipe  on  right  bank  of  river  abont  7  miles  atwve  St.  Clood, 
Minn.,  1^  meters  west  of  east  side  of  public  road,  which  is  the  third  wagon  road 
west  of  river,  50  meters  above  a  point  opposite  farmhouse  of  Peter  Gartner,  on  Hoe 
between  sees.  19  and  20,  T.  125,  R.  28,  and  abont  400  meters  south  of  section  eomer. 
Blazed  trees:  1.5-inch  oak,  125^ — 15.1  meters;  24-inch  oak,  60^ — ^13.4  meters;  13-inch 
oak,  344" — 6.5  meters.    Approximate  elevation,  1,066  feet. 

@  Watab :  Copper  bolt  leaded  vertically  in  solid  rock  on  extreme  south  end  of 
large  granite  mound  known  as  Little  Rock,  which  is  between  left  bank  river  road 
and  the  river.  Just  below  month  of  Little  Rock  River,  and  about  8  miles  above  St. 
Clond,  Minn.  Station  is  about  3  meters  from  sonth  end  of  highest  part  of  ridge. 
Approximate  elevation  of  copper  bolt,  1.105  feet. 

@  Perry:  Tile  and  pipe  on  right  bank  of  river,  abont  10  miles  above  St.  Cloud, 
Minn.,  about  1  mile  west  of  Brockaway  School  house  No.  7,  three-fourths  ai  a  mile 
northwest  of  farm  buildings  on  Clark's  upper  farm,  on  property  of  J.  N.  Perry,  on 
east  eilge  of  high  ridge,  in  oak  timber,  about  250  meters  below  southeast  oomer  of 
cultivated  field  on  ridge.  Blazed  trees:  12-inch  oak,  349^  SO' — 17.4  meters;  12-ineh 
oak,  146°  30^  —  24.1  meters.    Approximate  elevation,  1,139  feet. 

@  Anderson :  Tile  and  pipe  on  east  side  of  sand  hill,  in  scattering  somb-oak  trees, 
about  3  miles  southeast  of  Bice,  Minn.,  400  meters  southwest  of  nnnhonse  of  Mr. 
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Anderson,  on  property  of  Taylor  and  Calhonn,  about  60  meters  north  of  land  line 
bet-ween  grass  and  cultivated  fields,  in  SW.  i  of  see.  10.  Blazed  tt^es :  14-inch  oak, 
314<^ — 4.3ineten;  8-inch  oak,  253^ — Tmeteis;  8-inch  oak,  178^  —  ll.Smeters.  Approx- 
imate elevation,  1,061  fe^t. 

@  Back  Base  (Rice  Biase  Line) :  Tile  and  pipe  in  open  prairie,  800  feet  west  of 
Northern  Pacific  Railway,  2  miles  south  of  Rice's  Station,  about  10  meteis  south  of 
seotion  line.  Elevation  ox  bolt  in  tile,  precise  levels,  1,(>S3.141  feet.  Elevation  of 
cap  on  pipe,  precise  levels,  1,067.120  feet. 

@  River  Base  (Rice  Base  Line) :  Tile  and  pipe  on  left  bank  of  river  in  pnblio  road, 
abont  2  miles  below  Rice,  Minn.,  about  one-half  mile  above  ferry,  and  8  meteis  below 
section  line.  Elevation  of  bolt  in  tile,  precise  levels,  1,058.545  feet.  Elevation  of 
cap  on  pipe,  precise  levels,  1,063.524  feet. 

@  Kipp:  Tile  and  pipe  on  sand  mound  H  miles  east  of  river,  2^  miles  southeast  of 
Rice,  llinn.,  one-half  mile  west  of  Little  Rock  Lake,  one-half  mile  northeast  of  point 
where  north  and  south  road  crosses  railroad,  on  line  with  church  spire  in  eastern 
horizon  and  house  on  bank  of  lake,  on  property  of  Mr.  Kipp,  in  SW.  ^  of  sec.  3. 
Approximate  elevation,  1,083  feet. 

@  Skounter  Hill :  Tile  and  pipe  on  large  bare  sand  mound,  1|  miles  northwest  of 
Rice,  Minn.,  on  highest  part  of  mound,  on  property  of  Deering  Manufacturing  Com- 
pany, of  St.  Paul.  Mound  is  only  one  of  size  in  vicinity  and  is  known  as  Skounter 
Hill.    Approximate  elevation,  1,112  feet. 

@  Gottwalt:  Tile  and  pipe  near  center  of  north  and  south  road,  5  meters  east  of 
wagon  track,  midway  between  houses  of  Joseph  Culeger  and  Lewis  E.  Gottwalt, 
one-half  mile  north  of  road  leading  northeast  from  Rice,  Minn.,  abont  3  miles  from 
Rice,  on  first  road  branching  to  lelt  after  passing  Rice  Mill.  Approximate  elevation, 
1,091  feet. 

@  Suintax :  Tile  and  pipe  on  highest  point  of  very  high  and  prominent  ridge,  6 
miles  below  Royalton  Bridge  over  MiBsissippi  River,  1^  miles  back  from  right  bank 
of  river,  on  narrow  projecting  ridge  between  two  small  draws,  200  meters  west  of 
hoQse,  on  north  and  soath  road  500  meters  south  of  junction  with  east  and  west  road, 
near  center  of  see.  34,  T.  127,  R.  29,  and  one-half  mile  south  of  county. line:  10-inch 
blazed  burr  oak,  149^  — 10.2  meters.    Approximate  elevation.  1,257  feet. 

@  Royalton :  Tile  and  pipe  in  scrub-oak  timber  on  ridge  600  meters  east  of  North- 
ern Pacific  Kailw^,  1|  miles  below  Royalton,  Minn.,  350  meters  north  of  east  and 
west  wagon  road,  30  meters  west  of  edge  of  wheat  field^  about  250  meters  west  and 
40  meteis  south  of  fJEurmhonse,  on  property  of  S.  G.  Hillman,  in  E.  i  SW.  i  sec.  1, 
T.  38,  R.  82.  Blazed  trees :  8- inch  somb  oak,  136^  — 15.7  meters ;  10-inch  scrub  oak, 
246^ — 5.6  meters;  8-inoh  black  oak,  3^  —  7.2  meters.  Approximate  elevation,  1,148 
feet. 

©North  Prairie:  Tile  and  pipe  three-fourths  of  a  mile  south  of  North  Prairie 
Church  on  north  and  south  fence  line,  47  meters  north  of  east  and  west  wagon  road, 
on  property  of  J.  Gamrath,  in  SE.  i  SW.  i,  sec.  20,  T.  127,  R.  29,  on  line  between 
cultivated  field  on  west  and  timber  on  east.    Approximate  elevation,  1,175  feet. 

@  Muncy :  Tile  and  pipe  120  meters  northeast  of  wagon  bridge  Just  below  dam 
across  Platte  River,  three-fourths  of  a  mile  above  Royalton,  Minn.,  on  ridge  in  oak 
timber,  5  meters  east  of  north  and  south  fence,  43  meters  south  of  junction  of  fences, 
on  property  of  G.  W.  Muncy.  Blazed  trees :  10-inch  red  oak,  358^—16.9  meters ;  8-inch 
rea  oak,  273^ — ^15  meters ;  10-inch  red  oak,  163^—4.2  meters.  Approximate  elevation, 
1,132  feet. 

^Hay  Creek:  TUe  and  pipe  on  high  ridge,  one-half  mile  west  of  river  road  on 
right  bank,  about  8  miles  below  Little  Falls,  Minn.,  on  line  between  cultivated  field 
on  east  and  brush  on  west,  on  property  of  A  Trofas,  abont  300  meters  west  of  farm- 
house, abont  opposite  middle  of  field.  Farm  road  to  above  house  branches  to  north- 
west firom  river  road  at  an  old  dilapidated  house  and  bam.  Approximate  elevation, 
1,167  feet. 

@  Gregory :  Tile  and  pipe  on  top  of  high  ridge  3  miles  below  Little  Falls,  Minn., 
three-fourths  of  a  mile  northwest  of  Gregory  siding  on  Northern  Pacific  Railway, 
360  meters  back  of  end  of  ridge,  9  meters  south  of  wire  fence,  5  meters  west  of  4-foot 
bowlder,  on  property  of  F.  P.  Farrow,  in  NW.  i  sec.  34,  T.  128,  R.  32.  Approximate 
elevation,  1,236  feet. 

J^  Swan  Creek :  Tile  and  pipe  on  high  ridge  on  right  bank  of  river,  about  3  miles 
ow  Little  Falls,  Minn.,  1  mile  below  monui  of  Swan  Creek  and  one-half  mile  west 
of  river,  2  meters  south  of  east  and  west  fence  and  65  meters  west  of  junction  with 
north  and  sonth  fence,  in  timber,  on  property  of  Wiecoent  Rekocoski,  300  meters 
northeast  of  group  of  three  houses  which  stand  on  second  east  and  west  road  below 
Swan  Creek,  and  150  meters  nearly  south  of  large  lone  pine.  Blazed  trees:  24-inch 
white  oak, 2640— 17.4  meters;  20-inoh  white  oak,  161^  30'— 23.1  meters;  10-inch  red 
oak,  45° — 3.4  meters.    Approximate  elevation,  1,237  feet. 

®  Hole-in- the-day:  Tile  and  pipe  on  highest  knoll  on  Hole-in-the-day  Bluff  (bo 
eaued  from  Indian  chief  whose  grave  is  thereon),  If  miles  northeast  of  Little  Falls 
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eonrt-hooM,  dne  east  of  a  point  100  meters  north  of  grand  stand  at  race  track,  h 
brash  on  npper  side  of  bluff,  S.  45^  £. — 300  meters  from  farmhooseon  prairie  aboTe. 
Approximate  elevation,  1,260  feet. 

@  Little  Klk :  Tile  and  pipe  on  high  ridge  on  upper  side  of  Little  Elk  River,  mhaat 
2i  miles  above  Little  Falls,  Minn.,  400  meters  north  of  Little  Elk  Rirer,  1^  miles  veK 
of  Mississippi  River,  opposite  opper  end  of  marshy  ground  north  of  rid^g^e.  Rid^ 
is  20  feet  higher  200  meters  east  of  station.  First  well  traveled  road  branching  to 
left  from  river  road  above  Little  Elk  River  passes  200  meters  north  of  •tation. 
Blazed  trees:  8-inch  pine,  286^—9.3  meters;  10-inch  pine,  38^— 6.9  meters;  8-incL 
pine,  168^ — 18.1  meters.    Approximate  elevation,  1,216  feet. 

^  Belle  Prairie :  Tile  and  pipe  on  south  side  of  east  and  west  wagon  road,  70  meters 
west  of  north  and  south  wagon  road,  tbree-fonrths  of  a  mile  east  of  river,  and  1  mile 
northeast  of  Belle  Prairie  Church.    Approximate  elevation,  l,l92  feet. 

@  Fi^  Lake :  Tile  and  pipe  on  front  end  of  high  ridge  north  of  west  end  o£  Tisii 
Lake,  8  miles  northwest  of  Little  Falls  and  1^  miles  west  of  Green  Prairie  poet-offiea, 
at  edge  of  groTe  of  pine  trees.  Road  leading  west  from  Green  Prairie  pofl;t-ofii(«, 
branches  on  bank  of  lake.  The  right-hand  road  passes  40  meters  south  of  station. 
Approximate  elevation,  1,225  feet. 

@  Laforce :  Tile  and  pipe  on  prominent  bare  knoll,  3  miles  below  Fort  Ripley  poFt- 
ofloce,  three-fourths  of  a  mile  back  of  front  range  of  hills,  on  western  end  of  a  verr 
narrow  east  and  west  gravel  ridge  between  cultivated  fields,  one-half  mile  wrest  of 
north  and  south  road,  on  property  of  Peter  Laforce  and  one-half  mile  south  of  his 
residence.    Anproximate  elevation,  1,269  feet. 

@  Fort  Ripley:  Tile  and  pipe  on  right  bank  of  river,  1  mile  west  of  bloekbooses 
at  old  Fort  Ripley,  near  center  of  large  concave  bend  in  crest  of  bluff,  5  meters  from 
crest  of  bluff,  at  lower  side  of  grove  of  black  oak  trees  and  about  50  metens  east  of 
mouth  of  large  ravine.    Approximate  elevation,  1,335  feet. 

@  Big  Mound :  Tile  and  pipe  about  4  miles  above  old  Fort  Ripley,  on  right  bank 
1^  miles  from  river,  400  meters  north  of  second  road  above  Fort  Ripley  Ferry,  branch- 
ing to  left  from  river  road,  about  li  miles  east  of  Mrs.  Brown's  residence,  on  top  of 
largest  monqd  in  vicinity,  which  is  the  largest  mound  east  of  Chadwick  Lake.  A 
small  log  cabin  stands  at  J  auction  of  above  road  with  river  road.  Approximate  ele- 
vation^ 1,451  feet. 

^  Vallee:  Tile  and  pipe  on  small  knoll  on  top  of  large  brash-covered  ridge,  aboat 
3  miles  northwest  of  Lenox  siding,  one  half  mile  north  of  Clute  Schoolhonse,  district 
No.  8,  on  property  of  Louis  Vallee,  50  meters  west  of  north  and  south  wire  fence  and 
400  meters  west  of  Fort  Ripley  and  St.  Mathias  wagon  road.  Approximate devation, 
1,321  feet. 

©  Crow  Wing :  Tile  and  pipe  on  highest  part  of  isolated  ridge,  about  2  miles  below 
Crow  Wing  River,  3  miles  back  from  Mississippi  River,  on  right  bank,  1  mile  north 
of  first  road  below  Crow  Win^  River  leading  west,  1^  miles  northwest  of  schoolhoase^ 
150  meters  west  of  road  crossinp;  ridge  to  small  shanty  on  upper  side  of  hill,  opposite 
east  end  of  large  open  lake,  which  terminates  in  a  tamarack  swamp  extending  around 
west  end  and  along  north  side  of  ridge.    Approximate  elevation,  1,310  feet. 

@  Oleson :  Tile  and  pipe  about  one-fonrth  of  a  mile  southeast  of  farmhonse  of  Chris 
Oleson,  on  Brainerd  and  St.  Mathias  wagon  road,  3  miles  northeast  of  Crow  Wing 
depot  and  about  3  miles  below  point  where  this  road  crosses  railroad,  in  jack  pines, 
80  meters  east  of  north  and  souUi  wire  fence  on  upper  end  of  last  high  ridge  in  Ticin- 
ity,  on  property  of  Northern  Pacific  Railway  Coiupany,  in  S.  i  sec.  27.  Blazed  trees: 
6-inch  red  oak,  346^ — 5  meters;  14-inch  Jack  pine,  143^ — 3.3  meters;  12-inch  Jack  pine, 
236^ — 13.7  meters.    Approximate  elevation,  1,310  feet. 

(^  Hardy:  Tile  and  pipe  on  extreme  upper  end  of  bmsh-oovered  ridg:e,  8  miles 
southwest  of  Brainerd,  Minn.,  on  highest  aud  most  prominent  ridse  in  vicinity,  li 
miles  back  from  right  bank  of  river,  600  meters  southwest  from  Island  Lake,  60D 
meters  southeast  of  farm  residence  uf  John  W.  Roberts,  on  property  of  Park  Hardy, 
in  N W.  i  sec.  22,  T.  133,  R.  29.    Approximate  elevation,  1,291  feet. 

{/O  Brainerd:  Tile  and  pipe  on  highest  point  on  Ahrends  Hill,  which  is  a  very  con- 
spicuous hill  on  right  bank  of  river,  one-half  mile  above  sawmill  in  North  Brainerd 
aud  2  miles  above  city  of  Brainerd;  station  is  at  end  of  wngon  road  which  branches 
to  west  from  river  road  and  leads  to  summit  of  the  hill.  Blazed  trees :  24-inoh  black 
oak,  194^ — 33.2  meters ;  12-inch  black  oak,  125^ — 20.4  meters.  Approximate  eleTation, 
1,359  feet. 

(^,  Mille  Lao:  Tile  and  pipe  5  miles  southeast  of  Brainerd,  Minn.,  4  meters  south 
of  Mille  Lac  wagon  road,  three-fourths  of  a  mile  south  and  three-fourthe  of  a  mile 
east  of  county  poorhonse,  103  meters  west  of  a  9-inch  double  red-oak  tree  at  road- 
side, and  beside  which  is  a  3^foot  bowlder.  Line  to  <^  Brainerd  on  prominent  hill 
above  Brainerd  passes  about  50  meters  to  the  right  of  poorhonse.  Scattering  trees, 
bmsh,  and  grass  surround  station.  Blazed  trees:  10-inch  red  oak,  177^25' — 34^ 
meters;  double  red  oak,  309^—102.7  meters.    Approximate  elevation,  1,289  feet. 

®  Pegg :  Tile  and  pipe  3  miles  east  of  sawmill  m  North  Brainerd,  400  meters  aeath 
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of  Deerwood  aod  Brainerd  wagon  road,  in  grass  and  bmsh  on  ridge,  400  meters 
aontbeast  of  residence  of  Enoch  Jennings,  on  property  of  Mr.  Pegg,  abont  80  meters 
eoutbeast  of  fence  corner,  and  5  meters  south  of  a  20-inch  black-oak  tree.  Approxi- 
mate elevation,  1,276  feet. 

@  Rice  Lake:  Tile  and  pipe  on  brush-covered  ridge  on  east  side  of  Rice  Lake, 
directly  east  of  sawmill,  3  miles  above  Brainerd,  Minn. ;  about  300  meters  from  bank 
of  lake  or  bay,  on  ridge  between  roads,  one  being  old  road  along  bank  of  lake  and 
the  other  the  Aitkin  river  road.  Blazed  tree:  6-inch  red  oak,  327^ — 2.9  meters. 
Approximate  elevation,  1,279.5  feet. 

i^  South  Base  (Brainerd  base  line) :  Tile  and  pipe  on  south  side  of  jack-pine  grove, 
20  meters  from  edge  of  high  ground,  and  on  prolongation  of  north  and  south  street 
( Mill  street),  leading  south  from  sawmill,  in  northeast  Brainerd.  Supposed  to  be  in 
alley  of  a  newly  surveyed  addition,  about  20  feet  east  of  lino  of  ditch  running  south 
across  meadow  lands.  Blazed  trees:  8  inch  jack  pine,  188^ — 11.2  meters:  6-inch 
jack  pine,  261^—15.1  meters.  Elevation  of  bolt  in  tile,  precise  levels,  1,219.914  feet. 
Elevation  of  cap  on  pipe,  precise  levels,  1,223.891  feet. 

@  North  Base  (Brainerd  base  line) :  Tile  and  pipe  in  center  of  Mill  street,  in  north- 
eaiit  Brainerd,  about  150  meters  from  left  bank  of  river,  11  meters  nearly  south  of 
switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40  meters  northeast  of 
road  crossing,  and  opposite  east  and  west  roadway  through  Brainerd  Lumber  Com- 
pany's Inmber  yard.  Elevation  of  bolt  in  tile,  precise  levels,  1,211.067  feet.  Eleva- 
tion of  cap  on  pipe,  precise  levels,  1,215.039  feet. 

^  Necessity :  Tile  and  pipe  on  east  end  of  very  high  partly  timbered  ridge,  about 
4  miles  above  upper  part  oi  Brainerd,  Minn.,  abont  1  mile  nrom  river  on  left  bank, 
on  homestead  of  Henry  Grossman,  in  sec.  4,  T.  45,  R.  30,  one-half  mile  northeast  of 
farm  residence  of  John  Leckshiedt.  Road  nearest  to  river  P&sses  at  foot  of  ridge, 
abont  200  meters  east  of  station.    Approximate  elevation,  1,337  feet. 

@  Parker:  Tile  and  pipe  on  hi^h  wooded  knoll  covered  with  jack-pine  trees  and 
oak  and  poplar  brush,  5  miles  above  Brainerd,  Minn.,  400  meters  west  of  Solomon 
Markee*s  nouse,  on  right  bank  of  river,  on  highest  ground,  200  meters  west  of  crest  of 
bluff  and  near  largest  pine  on  the  hill.  Land  on  which  station  stands  belongs  to 
Solomon  Markee.  Blazed  tree :  12- inch  jack  pine,  138^ — ^7.4  meters.  Approximate 
elevation,  1,311  feet. 

@  Snag:  Tile  and  pipe  one-half  mile  south  of  river,  on  left  bank  of  river,  9  miles 
above  Brainerd,  Minn.,  1^  miles  below  month  of  Rabbit  River,  on  hiehest  mound  in 
vicinity,  abont  300  meters  northeast  of  Rabit  Lake  wagon  road.  A  50-foot  dead- 
pine  snag  shows  veij  conspicuously  on  same  n>ound.  To  snag,  60<^  14'^1.6  meters. 
Approximate  elevation,  1,367  feet. 

@  Cranberry :  Tile  and  pipe  on  high  ridge  about  1  mile  east  of  river,  600  meters 
east  of  Cranberry  Lake,  1  mile  northwest  of  Anderson's  house,  in  N.  i  sec.  12,  abont 
2  miles  above  mouth  of  Rabbit  River  and  14  miles  above  Brainerd,  Minn.  Hill  is 
bare,  except  small  bmsh  and  grass,  andis  abont  400  meters  north  of  a  deep  hollow 
containing  marsh  and  pond.    Approximate  elevation,  1,324  feet. 

@  Wixon:  Tile  and  pipe  on  timbered  ridge  on  sontn  bank  of  Rabbit  River,  300 
meters  west  of  Rabbit  Lake  road  three- fourths  of  a  mile  below  where  it  crosses 
Rabbit  River  at  ford,  on  property  of  Phelander  Wixon  and  one-fourth  of  a  mile 
northwest  of  his  residence,  near  northwest  comer  and  on  north  line  of  sec.  8,  T.  46, 
R.  27,  on  ridge  at  end  of  bay  formed  by  backwater  up  Rabbit  River,  200  meters 
northeast  of  a  lone  clnmp  of  pines.  Blazed  trees:  6-inch  black  oak,  61° — 16.2 
meters;  8-inch  poplar,  205° — 9.2  meters.    Approximate  elevation,  1,271  feet. 

@  Rabbit:  Tile  and  pipe  on  knoll  covered  with  short  brush,  otherwise  bare  with 
exception  of  8  small  iforway  pines  on  east  end,  200  meters  west  of  Rabbit  Lake 
road,  1  mile  above  npper  Rabbit  River  ford.  The  wagon  road  forks  abont  one-half 
mile  above  ford,  the  left  one  passing  near  station,  which  is  on  first  bare  knoll  west 
of  road.  Blazed  tree:  14-incn  Norway  pine,  313°  18'— 49.7  meters.  Approximate 
elevation,  1,303  feet. 

(^  Camp:  Tile  and  pipe  one-half  mile  northwest  of  Dr.  Camp's  house,  which  is  on 
right  banlc  of  river  and  was  formerly  an  old  Indian  mission,  on  State  land,  on  east 
Bide  of  waj^on  road  at  gate,  one-half  mile  east  of  Mission  Lake,  2  meters  north  of 
junction  of  east,  west,  and  south  fences  at  northwest  corner  of  pasture.  Approxi- 
mate elevation,  1,210.5  feet. 

@  Miseion :  Tile  and  pipe  on  Mission  Ridge,  a  high  ridge  one-half  mile  north  of 
^pper  end  of  Mission  Lake,  one-half  mile  below  mouth  of  Pine  River,  600  meters 
west  of  Mississippi  River,  on  rocky  knoll,  at  head  of  large  ravine  running  toward 
^▼er,  among  scattering  Norway  pines,  200  meters  west  of  thick  pine  grove  and  16 
meters  nortnwest  of  lar^e  bowlder.  Blazed  trees :  12-inch  Norway  pine,  90°— 4 
meters ;  10-inch  Norway  pine,  134° — 19.5  meters.  Approximate  elevation,  1,330.5  feet. 
@  Mad  Lake:  Tile  and  pipe  abont  2  miles  back  n'om  left  bank  of  river,  opposite 
^t  of  Rabbit  Lake,  on  west  end  of  southwest  or  last  knoll  or  ridge  of  a  series  of 
knoUs  and  ridges  below  Mnd  Lake.    To  reach  station*  take  the  trail  that  leaves 
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wagon  road  at  lower  end  of  pass  between  Mnd  and  Rabbit  lakes  at  log  ahantj;  Al- 
low aroand  foot  of  Mud  Lake  and  go  about  one-half  mile  southwest  of  next  lo^ 
shanty.  Blazed  trees:  6-inch  black  oak,  94^^7.6  meters;  8-inoh  black  oak,  275^— 
2.9  meters.    Approximate  elevation,  1,826  feet. 

@  Snrre :  Tile  and  pipe  about  15  miles  below  Aitkin,  Minn.,  on  knoll  in  timber. 
about  600  meters  back  from  ri^ht  bank  of  river,  opposite  a  small  shinty  on  riTer 
bank  in  bend  of  Tow  Head  Rapids,  and  on  property  of  Mr.  Snrre.  An  Indian  trail 
leaves  road  leading  back  from  shanty,  about  SOU  meters  from  river,  and  soee  directlr 
to  station.  Blazed  trees :  12-inch  poplar,  112^—6.6  meters ;  12-inch  black  oak,  19^— 
14.2  meters;  30- inch  red  oak, 258^—18.3  meters.    Approximate  elevation,  1,290  fe^t. 

^  Dahnine :  Tile  and  pipe  4  miles  west  of  Cedar  Lake,  Minn.,  1  mile  west  of  larire 
white  schoolhontte  on  timbered  ridge,  on  property  of  Fred  Dabninff  and  one-half 
mile  southwest  of  his  house,  in  Sec.  28,  T.  47,  R.  28,  opposite  head  oi  Rabbit  Lake. 
Wagon  road  branching  from  Deerwood  and  Aitkin  road  1  mile  below  Cedar  Lake 

£  asses  Dahning's  house  and  turns  south  around  foot  of  ridge  300  meters  from  station. 
Hazed  trees:  24-inch  red  oak,  315^ — ^26.3  meters;  10-inch  red  oak,  35^ — 11  meters; 
8-inch  red  oak,  127^—21.3  meters.    Approximate  elevation,  1,352.5  feet. 

@  Eemres:  Title  and  pipe  8  miles  below  Aitkin,  Minn.,  about  200  meters  from  left 
bank  of  river,  on  property  of  6.  Kemres  and  one-fourth  of  a  mile  below  his  residence, 
in  8W.  i  NE.  i  sec.  10,  one-fourth  of  a  mile  below  an  abandoned  ferry  at  month  of 
Deans  Brook,  50  meters  north  of  wagon  road,  and  25  meters  east  of  north  and  south 
fence.  Blazed  trees:  White  pine,  289^ — 14  meters;  white  pine,  353^ — 17.7  meters; 
Norway  pine,  72^ — 4  meters.    Approximate  elevation,  1,219  feet. 

@  Cedar  Lake:  Tile  and  pipe  40  meters  northwest  of  creamery  in  lower  end  of 
Cedar  Lake,  Minn.,  at  south  side  of  wagon  road,  15  meters  west  and  3  meters  north 
of  fence  comer.  Wagon  road  is  main  road  leading  northwest  from  town.  Approxi- 
mate elevation,  1,232  I'eet. 

(^  Pine  Knoll:  Tile  and  pipe  5  miles  below  Aitkin,  Minn.,  about  80  meters  from 
right  bank  of  river,  on  property  of  James  Welton,  three-fourths  of  a  mile  below  his 
present  residence  and  near  the  site  of  his  proposed  residence,  in  sec.  13,  T.  136,  R.  'Jo, 
one-fourth  of  a  mile  below  Indian  Wigwam,  on  lower  side  of  bend  in  river,  where 

feneral  course  of  river  changes  from  north  to  southwest,  in  section  of  conn  try 
nown  as  Pine  Knoll.    Blazed  trees!  18  inch  white  pine,  22^ — 19.2  meters;  36-ioch 
white  pine,  199^—2  meters.    Approximate  elevation,  1,216  feet. 

@  Aitkin:  Tile  and  pipe  1  mile  southeast  of  Aitkin,  Minn.,  8  meters  sonth  of 
center  of  road  which  runs  parallel  to  Northern  Pacific  Railway,  ono-half  mile  sonth 
of  railroad,  70  meters  west  of  point  where  road  forks  on  east  and  west  half  section 
line  one-fourth  of  a  mile  west  of  range  line,  in  sec.  25,  T.  47,  R.  27.  Blazed  trees : 
10-inch  red  oak,  138"^  15'— 33  meters;  10-inch  red  oak,  46^—16.6  meters;  9-iiieh  pop- 
lar, 4^  15^ — 25  meters.    Approximate  elevation,  1,277  feet. 

fSeeley :  Tile  and  pipe  3  miles  northeast  of  Aitkin,  Minn.,  300  meters  back  from 
bank  of  river,  200  meters  south  of  Seeley  Sohoolhouse,  which  stands  at  oomer 
of  road,  2  meters  west  of  east  fence  of  wagon  road,  on  north  and  south  section  line, 
between  sees.  7  and  8,  T.  47,  R.  26.    Approximate  elevation,  1,211  feet. 

@  Stewart:  Tile  and  pipe  on  railroad  property  2^  miles  east  of  Aitkin,  Minn.,  500 
meters  east  of  residence  of  Mr.  Stewart,  300  meters  north  of  Northern  Pacific  Bail- 
way  track,  in  deadening,  50  meters  east  of  Junction  of  two  old  logging  roada,  on 
sonth  branch  of  road.    Approximate  elevation,  1,259  feet. 

@  Upper  Base  (Aitkin  base  line) :  Tile  and  pipe  1^  miles  above  Aitkin,  Minn., 
at  angle  in  public  road,  1|  meters  west  of  east  fence  of  north  and  south  road,  on 
half- section  line,  in  sec.  19,  T.  47,  R.  26,  one-fourth  of  a  mile  south  of  section  line,  5 
meters  north  of  fence  intersection,  at  angle  in  road,  and  on  line  with  north  ditch  in 
east  and  west  wagon  road.    Elevation  of  cap  on  pipe,  ordinary  levels,  1,215.38  feet. 

@  Lower  Base  (Aitkin  base  line) :  Tile  and  pipe  about  20  meters  back  from  left 
bank  of  river,  about  1,500  meters  above  wagon  bridge  over  Mississippi  River  at  Ait- 
kin, Minn.,  at  extreme  lower  end  of  point  of  timber,  on  line  with  east  and  west 
road,  650  meters  west  of  angle  in  road,  at  township  line,  oue-fourth  of  a  mile  sonth 
of  section  line  between  sees.  13  and  24,  T.  47,  R.  2^.  Elevation  of  bolt  in  tile,  pre- 
oise  levels,  1,205.271  feet.    Elevation  of  cap  on  pipe,  precise  levels,  1,209.252  feeL 
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Table  Vo.3.~Coiitp9rito»*  of  oroM-itetUn  tlemenU,  Scot  B)uf$,  LtmUtana,  to  DoaaU- 


iT  LOW  WATER. 
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NoTt. — ThabVBTUflB  !□  tha  foLlowliis  t&blob  kndflrlTvd  from  ft  larger  Doml 
pr«TlcaAly  pnblisbed.  Tbo  Btretchfls  a»  dvriTfld  by  >e|nratlDg  the  liTer  ii 
•Itsnute  pooU  uid  oroulon. 

_>.  . .___, c._  ■■-  „  t»lilB«ooliiolde«  with  tliB»tin»or  ISW-IK 

AI  USDIUll  SIAQB. 
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Tablz  No.  3.— CoMsoriMM  of  enn-iMHon  tUmwU,  Scot  Bluft,  LouMana,  toDonaU- 

MntviUc^  L*.,  MHwy*  of  1896-96  and  18^-98— ContianoA. 

AT  BASX-VDLL  STAQB. 
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TTOTK.— Tb*  bank-Btage  ued  in 


M  MbiM  ooneipond*  to  Ui«  etarktian  of  the  top  of  baok  al  each 


AT  X.OW  WATSK. 
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Tablm  No.  3  a. — Comparison  of  oross-section  elements^  Donaldnonrillef  La.,  ia  CarroUio^ 

La.,  iurreys  of  189S-94  and  i^97-^~-Coiitinaed. 

AT  LOW  WATB&-<kmti]iaed. 


No.  of 
stretch. 

Did- 

tADre 

from 

Cuiro. 

when  soandrU 

(alMjve  MempbiA 

datum). 

Average  width 

of  cruHs  aeo- 

tioas. 

Areruf^e  aroa  «»f 
croas  aectiona. 

Average  mean 

dapth  at  low 

water. 

mam  de-j'i'i  a; 
low  w^u-r. 

1893-84. 

1897-08. 

1898-04. 

1807-^. 

1808-04. 

1807-88.  1803-M. 

1807-88. 

U8&-M.  1897-8& 

1 

84 

85 
86 

87 
88 
80 

Miles. 
i»52. 4 
9:»3. 7 
i»r.7. 8 
9:tH.  7 
9(i0.3 
961.7 
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9.8 
0.1 
0.1 
0 
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&9 
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17.4 
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2,4K8 
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2,  408 
2.341 
2,877 
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1,808 
1364 
2,456 
2,349 
S,370 

Sq.ft. 
130, 293 
142, 529 
140. 084 
138,152 
181. 263 
,  143,738 

Sq.ft. 

132,  748 

147,395 

140,706 

145,728 

189.055 

141,004 
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M.9 
70.1 
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FeeL 

65.3 
78.4 
61.4 
50.2 
82.1 
60.9 
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98.9 
114.5 
10L9 

84 
l:s3.1 

97.S 
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FteL 
^  I 

'        114  3 
99.8 
9Q.f 

IJi 
•IS 

KoTX.— The  distAncea  trnm  Cairo  given  in  these  tables  are  taken  firem  the  latest  Trabli^hed 
The)  stretches  are  derived  bj  separating  the  river  into  lengths  eovering  the  altemate  pools 
cros^iDgfl. 
The  low-water  plane  used  in  these  tables  is  7.8  feet  above  Memphis  datum. 

AT  BANK-FULL  STAGE. 
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1        depth  at 
b«ik  full  stage. 

^'o.  of 

stret4:b. 

taiice 
from 

Bank- 

When  sounded. 

of  crots  sections. 

sections. 

(  "iiir/i 

lull 

1993  94. 

1897-98. 

1893-04. 

1897-08. 

189a-04. 

1807-96. 

189^-94.  l»7<8iL 

Miles. 
8':'0. 5 

Feet. 

Feet. 

Feel. 

Feet. 

Feet. 

Sq.feeL 

Sq.feet. 

Feet. 

FeeL 

1 

30 

23.2 

10.6 

8,427 

8,375 

189. 152 

188.884 

55.3 

65.7 

3 

891.8 

3C 

22 

10.5 

2, 637 

2,646 

226.004 

214. 240 

86.8 

82  4 

8 

892.8 

30 

21.8 

10.4 

2,504 

2,554 

185, 737 

195,197 

74.0 

78.5 

4 

89:> 

30 

19.7 

11.3 

2.  349 

2.387 

200.  287 

201,020 

85.6 

84.4 

8 

898. 1 

30 

17.5 

11.7 

2,201 

2,240 

1('>6. 583 

104,743 

75.7 

73.6 

• 

00<».  I 

30 

ltiL5 

11.9 

2.  323 

2,389 

177,600 

172,714 

76.0 

73,1 

7 

901 

29.0 

16 

12.3 

2,314 

2,236 

187.194 

184,840 

•  81.8 

83 

8 

003 

28.8 

15.8 

12.  3 

2,359 

2,300 

180. 505 

188.348 

77.2 

80.2 

0 

oon.  1 

21).  1 

15.5 

12.6 

2,5U 

2,560 

174, 680 

176,038 

68.7 

6&6 

10 

909 

30 

15.4 

12.5 

2.604 

2,676 

199,036 

206.024 

77.1 

77.6 

11 

910.5 

29 

15.3 

12  5 

8, 095 

3,0:59 

188,112 

181,824 

60.8 

S9.% 

12 

912.1 

30 

15.2 

12.2 

2,  956 

2,912 

185.  620 

182,200 

63.1 

65.8 

13 

912.8 

29.9 

15.1 

11.7 

2.500 

2,541 

200.000 

205,869 

80.8 

8L6 

14 

914.3 

29.7 

14.8 

11.5 

2.  298 

2,428 

183, 276 

101,284 

80.8 

79 

15 

917.7 

28.8 

14.2 

11.3 

2.  530 

2,544 

177, 603 

180, 161 

7L5 

71.1 

16 

919.5 

27.1 

13.7 

10.8 

2,  :.65 

2,577 

170, 437 

178,093 

68l6 

67.3 

17 

020. 7 

26.7 

13.4 

10.7 

2,  799 

2,822 

181,  111 

184,680 

65.8 

66.3 

18 

922.2 

25.4 

13.1 

10.8 

2,904 

2.890 

266,905 

258,047 

98.8 

89.5 

19 

923.3 

26.7 

12.9 

10.7 

2,471 

2,562 

183,  871 

183,338 

74 

71.8 

20 

926 

27.5 

12.8 

10.5 

2.417 

2,460 

177,  629 

183. 015 

73.9 

75.1 

21 

927. 1 

26.1 

12.6 

10.2 

2,189 

2,230 

166,  629 

168.651 

76.4 

75.8 

22 

928.8 

26.6 

12.5 

10.4 

1,996 

2,039 

165.  508 

171,948 

83.2 

•4.7 

23 

930.1 

26.8 

12.5 

10.4 

2,828 

2,816 

189,  096 

192,340 

68.9 

68.5 

24 

931.1 

25.9 

12.4 

11.6 

8,501 

8,628 

200.360 

208.560 

67.7 

50.8 

25 

9:i2.7 

25 

12.2 

11.8 

3,  571 

3,747 

155,320 

158.808 

43.9 

42.6 

26 

93.-).  8 

25 

12 

11.9 

2,  577 

2,561 

190.  612 

190, 118 

74.7 

74.6 

27 

037. 4 

25 

11.8 

12.8 

2.  342 

2,396 

164,  508 

168,  U8 

6&8 

70.2 

28 

93H.  6 

25 

11.8 

12.8 

2. 426 

2,500 

163.394 

176,631 

66.7 

70.7 

29 

9.}U.  7 

23.9 

11.7 

13.2 

3,164 

3,103 

167. 451 

174,354 

53.2 

64.7 

80 

942.4 

25 

11.7 

14.3 

2, 737 

2,618 

249, 695 

251,182 

90.8 

95.7 

81 

914.5 

23.7 

11 

15.8 

2, 393 

2,410 

168,391 

167, 018 

70.8 

60.4 

82 

94fi  2 

24.1 

10.6 

16 

2,178 

2,171 

167.683 

169.250 

70.8 

78.4 

83 

948.2 

24.3 

10.5 

16.7 

2,4H8 

2,514 

178. 453 

181,487 

72.1 

72.4 

84 

9,->2. 4 

23.5 

0.8 

17.1 

2,6:i0 

2.675 

171, 477 

174, 046 

66.2 

66 

35 

953.7 

22.8 

0.1 

17.4 

1,987 

2,026 

173.  529 

178. 369 

87.6 

88.8 

86 

957.8 

22.6 

0.1 

17.8 

2,  582 

2,583 

177,  590 

178, 187 

71 

7a  8 

87 

958.7 

2:^.6 

0 

17.8 

2,804 

2,850 

178.904 

186,396 

83 

65.4 

88 

960.3 

23 

0 

18 

2,591 

2,618 

219.927 

227,650 

86.6 

88.8 

80 

061.7 

23.8 

8.8 

17.0 

2,671 

2,620 

183,693 

181. 173 

7L6 

7L6 

XOTB.— The  bank-foU  stage  used  in  these  tables  corresponds  to  the  elevation  of  the  top  of  bank  at 
each  aectioa. 
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Tabi^b  No.  3  B. — Averages  of  crosa-seciion  elements,  Scot  Bluffs,  Louisiana,  to  Doiiald- 

sonrilley  La. 

LOW  WATER. 


Average  width. 

Average  area. 

Average  mean 
depth. 

Average  raaxl- 
muiQ  depth. 

1895-96.  1897>98. 

1 

1895-96. 

1897-98. 

189l)-96. 

1897-98. 

1896-96. 

1897.88. 

BcndH  ......................... 

1 
Feet.       Feet. 
2,  :<S9       2, 3rt7 
2, 603       2, 668 

1 

Sq.feet. 
113.396 
103, 025 

Sq.feet. 
124. 321 
105,462 

Feet 
49.9 
39.0 

Fea. 
54.9 
40.3 

Feet. 
96.8 
64.9 

Feet. 
108.8 

Crusainj^s 

69.8 

MEDIUM  STAGE. 


BpndM  ..••....•>.....■....•.... 

2,7P0 
2.935 

2,749 
2,957 

156,596 
151,  607 

166, 723 
154, 234 

68.4 
62.5 

03.4 
63 

(JrosMiniTfl  ..................... 

BANE-FULL  STAGE. 


Rendu '    2,981 

Croaaingn 3,084 


2,975 
8,099 


186, 602 
183,188 


196, 769 
185.592 


64.8 
60.1 


68.3 
60.7 


BENDS  AND  CROSSINGS  COMBINED. 


Low  water 

Medlnm  at.Mgf*  . 
Bank-full  i4ia;;e 


2,498 
2,844 
8,024 

2,503 
2, 835 
3,027 

109,  009 
154.520 
185,  240 


116, 303 
161,540 
192, 138 

45.6 
55.9 
62.0 

48.9 
59.1 
65.1 


83.5 


92.1 


NoTB.— Namber  of  seotiona  in  bends  =  229;  number  of  Beotiona  in  croasinga  =  162;  total  =  891. 

« 

Tablk  No.  .S  C. — Comparison  of  cross-section  elemeniSy  Scot  Bluffs,  Louisiana,  to 
Donaldnourille,  La. — Summary  of  chanqes  in  mean  elements,  surveys  of  18S2-SS  and 
1895-96, 

AT  LOW  WATER. 


Width 
Area.. 


Mean  depth 

Maximum  depth. 


Benda  (97  nectionH,  33.3 
miles). 


Increased  40  feet,  or  2  per 

cent. 
Decreased    9,181    square 

feet,  or  7.5  pt»r  cent. 

D«H'rense«l  3.9  f«'et 

Decreaued  7.3  IVe  t 


Crossings  (73  sections,  24.8 
miles). 


Increased  123  feet,  or  4.8 

ppr  cent. 
Decreased    2.439    square 

feet,  or  2.3  ijer  cent. 
DecreaHed  3  tVet  .......... 

Decreased  5.8  feet 


Entire  reach  (170  sections, 
58.1  miles). 


Inoreased  79  feet,  or  8.2 

per  cent. 
Decreased    6,303   square 

feet,  or  5.5  per  cent. 
DecresAcd  3.5  feeU 
Decreased  6.6  feet. 


AT  MEDIUM  STAGE. 


• 

Width 

Increased  144  feet,  or  5.5 

p«T  cent, 
DecresAed    4,631    square 

feet,  or  2.8  per  cent. 
Decreased  6.9  feot 

Incre^ned  253  feet,  or  9 

l>er  cent. 
Incrcjucd  292  square  feet, 

or  ,7,  of  1  per  cent. 
Decreased  7.5  feet . ........ 

Increased  190  feet,  or  7 

per  cent. 
Decreased   8,890   square 

feet,  or  2.1  per  cent. 
Decreased  7.1  feet. 

Area.... ..«*•>«-.>. 

Mean  depth 

AT  BANK-FULL  STAGE. 


Width 


Mean  depth. 


Decreased  54  feet,  or  1.8 

per  cent. 
Decreased    2,351    square 

feet,  or  1.2  per  cent. 
Increased  0.5  foot 


Increased  96  feet,  or  3.2 

per  cent. 
Increased  796  square  feet, 

or  T*,  of  1  per  cent. 
Decreased  1.4  feet 


Inoreased  12  feet,  or  V^  of 

1  per  cent, 
Decrea.secl    1,352    square 

feet,  or  -.'„  of  1  per  cent. 
Decreased  0.3  foot. 


Korm.— In  this  oomparison  1882-83  is  taken  as  standard. 
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Tabls  No.  S  D. — C<mparison  of  croB8-$eci%on  elemenU,  Seat  Bluffi,  Lauitiana,   to 

Donaldsonville,  La, — Summary  of  okangea  in  mean  elemenU,  atiroeyf  of  1S95-96  amd 

1897-98. 

AT  LOW  WATER. 


Width 

Area 

Mean  depth 

Ifa^ylmnm  depth.  .  . 


fiends  (229  aeotiona,  83.8 
milea). 


Deoroaaed  2  feet,  or  ^  of  1 

per  cent, 
luoreaaed    10,426   aquare 

feet,  or  9.2  per  cent. 
Increaaed  5  feet,  or  10  per 

cent. 
Increaaed  12  Ibet,  or  12.4 

peroent. 


Croaalnga  (162  seotiona, 
24.8  milea). 


Entire  reach  (891  aeotloiia, 
58.1  milea). 


Increaaed  15  feet,  or  /^  of 

1  per  cent. 
Increased  2,437Bqnarafeet, 

or  2.4  per  cent. 
Increaaed  0.7  foot,  or  1.8 

per  ceo  t. 
Increaaed  4.4  feat,  or  8.8 

peroent. 


Increaaed  5  feet^  or  ^  <if 

1  per  oeot. 
Increased    7,204    aqiuura 

feet,  or  8.8  per  oeut. 
Inereaaed  3.3  feet,  or  7.S 

percent. 
Increaaed  8.8  feet)  or  10.S 

peroent. 


AT  HBOIUK  STAGS. 


Width 


Mean  depth. 


Deoreaaed  81  feet,  or  1.1 

percent. 
Increased   10,127  aqoare 

feet,  or  6.5j>er  cent. 
Increased  5  feet,  or  8.0  per 

oent. 


Increased  22  feet,  or  ^  of 

1  per  oent. 
Inoreased  2,827  aqnarafeet, 

or  1.7  percent. 
Increased  0.5  foot,  or  1  par 

cent 


Deoreaaed  9  feet,  or  ^  of 

1  per  oent 
Inoraaaed    7,090 


feet,  or  4.5  per  oent. 
Increaaed  8.2  feet,  or 
peroent. 


i»t,  or  6.7 


AT  FULL-BAITB:  STAGS. 


Width. 


Mean  depth. 


Decreased  8  feet,  or  ^  of  1 

per  oent. 
Increased    10,077   square 

feet,  or  5.3  per  oent. 
Increaaed  4  feet,  or  0.2  per 

oent. 


Increaaed  15  feet,  or  ^  of 

1  per  cent. 
Increased  2, 404  aqnare  foot, 

nr  1.8  per  cent. 
Increaaed  0.8  foot,  or  1  par 

oent. 


Increaaed  8  feet,  or  A  of  1 

per  cent. 
Increased    8,898   aqnnra 

feet,  or  8.7  per  cent. 
Increaaed  2.5feet,  or  4  per 

oent. 


Ifon.— In  this  comparison  1895-90  la  taken  aa  standard. 

Table  No.  3  £. — Comparison  of  oross-section  elemenU,  Soot  Bluffs,  L&uUiana,  to  Donald^ 
ionvilU,  La. — Summary  of  changes  in  mean  elements,  surveys  of  1882-83  ana  1897-98, 

AT  LOW  WATES. 


Width 

Area  .: 

Mean' depth  .... 
Maximum  depth 


Benda  (97  sections,  88  J 
miles). 


Increaaed  69  feet,  or  8  per 

cent. 
Increaaed  1,738  aqnare 

feet,  or  1.4  per  cent. 
Decreased  0.2  foot,  or  ^  of 

1  per  cent. 
Increased  2.8  feet,  or  2.7 

percent. 


(3roaaings  (78  sections,  24.8 
miles). 


Increaaed  128  feet,  or  5  per 

cent. 
No  change 


Decreased  2.8  feet,  or  6.5 

per  cent. 
Decreased  1.8  feet,  or  1.8 

percent. 


Entire  reach  (170  aeotiona, 
58.1  milea). 


Increaaed  07  feet,  or  4  p«r 

cent. 
Increased  806  square  feet, 

or  A  of  1  per  oent. 
Deoreaaed  1.2  feet,  or  2.* 

per  cent. 
Increased  1.2  feet,  or  1.S 

peroent. 


AT  MEDIUM  STAGE. 


Width 

Area 

Mean  depth 

Width 

Area , 

Mean  depth 


Increaaed  128  feet,  or  4.0 

per  cent. 
Increased  782  square  feet, 

or  tIf  of  1  Pci"  oent 
Decreased  8.7  feet,  or  5.6 

percent. 


Inoreaaed  285  feet,  or  10.6 

percent. 
Increaaed  2,394  aquare 

feet,  or  1.6  per  cent 
Deoreaaed  2.6  feet,  or  4.7 

percent 


Increased  158  feet,  or  5.7 

peroent 
Increaaed   1,710  aqnarb 

feet,  or  1.1  per  oent 
Decreased  3.8  Aet,  or  ftj 

peroent 


AT  BANK-FULL  STAGS. 


Deoreaaed  66  feet,  or  S.S 

percent 
Increaaed  5,223  aqnare 

feet  or  2.7  per  oent 
Increased  4.4  feet,  or  6.7 

peroent 


Increased  89  feet,  or  8  par 

cent 
Increased  8,775  aqnare 

feet  or  2.1  per  oent 
No  change ••...•. 


Increaaed  2  ftet,  or  ^  of 

1  per  oent 
Inoreaaed    4,107   aqoara 

feet,  or  2.2  per  oent. 
Increased  2A  ISset,  or  8.7 

par  cent 


NoTB.— In  this  comparison  1882-83  la  ta3ken  aa  atandard. 
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Tabub  No.  3  F. — Campariaon  of  eross-seoHon  eletMnU,  Donaldwmvillef  La,,  to  CarrolU 
ton,  La. — SumwuLry  qfohamgei  in  mean  elements,  survey  §  of  1S9S-94  and  1897-98. 

AT  LOW  WATEB. 


Width 

depth 

IfKTtnmin  depth.. 


Benda  (279  sectioiit,  40.6 
milee). 


Decreased  22  feet,  or  1  per 

oent. 
iDcreaaed  2,686  square 

feet,  or  1.8  per  cent. 
Increaaed  2  feet,  or  8  per 

cent. 
Increaaed  2.2  feet,  or  2  i>er 

cent. 


Croaainga  (210  aectiona, 
82.1  milea). 


Deoreaied  27  feet,  or  1.2 

percent. 
Increaaed  2,086  aqnare 

feet,  or  1.6  per  oent. 
Increaaed  1.6  feet  or  2.8 

per  cent-. 
Increased  2.2  i!Bet,or  2.5 

percent. 


Entire  reach  (480  aectiona, 
72.7  mllea). 


Decreaaed  24  feet,  or  1 

percent. 
Increased  2,886    square 

feet,  or  1«7  per  cent. 
Increased  1.8^  feet,  or  2.9 

percent. 
Increaaed  2.1  fiaet,  or  2.1 

percent. 


AT  BANE-FXTLL  STAGE. 


Width. 


depth. 


Increaaed  13  feet,  or  ^  of 

1  per  oent. 
Incmaaod  2,876  square 

feet,  or  1.2  per  cent. 
Inoreaaed  0.3  foot,  or  itv 

of  1  per  cent. 


Inoreaaed  23  feet,  or  A  of 

1  percent. 
Increased  1,611  aqnare 

feet,  ov  -^otl  per  cent. 
No  ohanj^  ..•■••••••«••■•. 


Increaaed  18  feet,or  ^  of 

1  per  cent. 
Increased   2,046    square 

feet,  or  1.1  per  cent. 
Noohangtt. 


N<yTB.^Iii  this  compariaon  1896-94  ia  taken  aa  standard. 

Tabub  No.  8  G. — Averages  of  oross-seeUo^  elamento,  DonaXdsanviUo^  La.,  to  CarrollUm,  La. 

LOW  WATER. 


Crooaings. 


Avwrage  width.      ATorage  arsft. 


1883-94. 


2,2S1 
2,821 


1897-98.1  1898-94. 


2,3S0 
2,294 


147,287 
128,991 


1897-98. 


149,078 
181,026 


ATongemean 
depth. 


1893-94. 


65.8 
66.6 


1897-96. 


67.8 
68.2 


Average  m«xi> 
mum  depth. 


1898-94. 1897-98. 


112.6 
80i8 


U4.8 


BANE-FULL  STAGE 


Bends  

Croaainga. 


2,668 

2,610 


2,566 
2,683 


192,698 
176,911 


195,068 
178.523 


76.4 
69.8 


76.7 
69.S 


BENDS  AND  CROSSINGS  COHBINBD. 


Low  water 

Bank -Aill  stage. 


2,298 
2,677 


2,274 
2,596 


139,430 
186,916 


141,816 
187,062 


61.6 
73.8 


63.4 
78.6 


10L6 


108.7 


VOBi^-JfiiiBhsr  of  sMtfons  in  hendss279t  number  of  sections  in  oros8ing8s210|  total=s48l. 
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RXPOBT  OF  MB,  W,  8.  WIUJAMB,  SURVEYOKy  ON  PRBCISE-LBVBL  WOBK  FROM  BT.  PAUL, 

MINN.,  TO  AITKIN,  MINN. 

St.  Louis,  Mo.,  Maroh  17, 1899. 

OAFTAiir:  I  have  the  honor  to  Bnbmit  the  following  report  on  precise-level  work 
from  St.  Pftol,  Minn.,  to  Aitkin,  Minn. 

A  single  preoise-level  party  was  organized  for  this  work  at  Minneapolis,  Minn.,  on 
June  6. 1898.  It  consisted  of  the  following  members :  W.  S.  Williams,  observer ;  E.  £. 
Whitehead,  recorder ;  two  rodmen  and  two  umbrella  men. 

The  party  camped  and  subsisted  with  the  secondary  triangnlation  party  in  charge 
of  Asst.  Engineer  A.  T.  Morrow,  and  assisted  that  party  in  measuring  base  lines. 
The  party  was  transported  to  and  from  work  by  a  two-horse  wagon. 


3406     KEroiiT  OP  the  chief  of  engineers,  u.  s.  armt. 

Tlie  iiistniniPiitAl  conntantH  haviDg  been  determined  only  a  sliort  time  before  at 
Head  ot*  PasHes^  April  20,  lMi8,  they  wore  not  determined  at  the  be*;inniug^  of  this 
work,  but  were  determined  at  the  clo^e  of  the  season  at  Aitkin,  Minn. 

Field  work  began  on  Jane  6,  181^8,  and  closed  November  12, 181)8,  the  party  liATin^ 
been  in  the  field  one  hundred  and  sixty  days,  or,  excluding  holidays  and  Sondajs, 
one  hun<Ired  and  thirty-nix  working  days.  During  this  time  197.33  miles  of  main 
line  and  24.86  miles  of  side  line  were  run,  making  a  total  of  222.19  miles, or  an  aver- 
age of  1.63  miles  per  working  day ;  this  being  ran  in  both  directions,  makes  the  daily 
average  3.26  miles  of  single  line. 

The  iiiKtrumente  used  were  Kern  precise  level  No.  4,  Fanth  babble  No.  214,  and  Kem 
precise  leveling  rods  Nos.  Will  an<l  XIX.  The  rod  supports  for  taming  points  vere 
footplates  and  pins ;  the  footplates  were  used  on  mo<t  of  the  line,  the  soil  being  mostly 
of  a  sandy  nature,  pins  being  used  only  in  woodland. 

liouU. —  The  line  commenced  at  P.  B.  M.65  on  Eagle  street  in  St.  Paal,  Minn.,  and 
followed  the  Chicago,  Milwaukee  and  St.  Paul  Short  Line  Railway  to  Unirersitj 
avenue  in  East  Minneapolis,  Minn.;  through  East  Minneapolis  on  streets,  then  fol- 
lowed the  wa<;on  roads  nearest  the  river  on  the  left  bank  to  Brainerd,  Minn.,  except 
a  few  milt'H  where  the  railroad  track  was  used  or  the  line  made  cut  olfs  across  tields 
and  woodi.-Mid  ;  at  Nortli  Brainerd  the  line  crossed  the  river  and  followed  the  wa^^on 
road  on  ri;^Hit  bank  to  a  point  opposite  the  mouth  of  Rabbit  River;  then  through  the 
timber  about  4  miles  an<l  crossetl  back  to  left  bank  one-foarth  of  a  mile  above  the 
mouth  of  Kabbit  Kiver:  from  this  point  to  Deans  Brook  the  line  followed  the  left 
bank  of  tiie  river  throuirh  the  woods,  cutting  off  a  few  sharp  bends;  from 
Brook  to  Aitkin,  Minn.,  the  line  followed  the  wagon  roiul  and  ended  at  ^  Lower 
1  mile  aliove  Aitkin. 

The  (litferent  kinds  of  ground  Icvele^l  over  in  the  main  line  are  about  as  follo'vrs: 
Wagon  roads,  i:>'^  miles;  lailroads,  17  miles;  paved  streets, 3 miles;  cultivated  fields, 
14  miles;  woodland  and  ahmg  river  bank,  3()  miles. 

Conttet'iinns  irith  former  Irvth. — A  line  of  ordinary  levels  was  run  over  this  par^  of 
the  river  in  1871.  under  the  direction  of  United  States  engineer  ofHce  at  St«  Pan], 
Minn,  (see  Corps  of  Knt^ineers  Ivrpoit,  18^1,  p.  1813) ;  but  the  bench  marks  established 
were  mostly  of  such  a  temporary  cliaracter,  being  nearly  all  nailain  trees,  and  tiieir 
desciiptions  so  indelinite,  that  but  few  connections  were  made  with  this  line. 

These  connections  are  shown  in  tlie  following  tabulation : 

Table  ahowing  comparison  of  precise  teveU  with  ardinarif  leveU  run  i»  1874m 


Point  of  compariBon. 


Zero  of  Hignal  service  gauge  at  St.  Panl,Mhm 

T.  B.  M,  llu.  ojjjjosite  month  of  S.mk  Kiver 

P.  IJ.  M.  Sauitarium  at  Brainerd,  Minn 

Top  of  tie  on  Northern  PaciHc  K.  K.  at  east  end  of 
depot  at  Aitkin,  Mian 


Distance 

frona  St.  | 

Paul  as 

per  IJue 

run. 


MOet. 


83 
1&4 

197 


Precise- 
level  eleva- 
tion above 
mean  Galf 
level  (pre 

limluary 
▼alae). 


Feet. 

683.334 
1, 0U3. 532 
1,207.604 

1,208.920 


Elevation 

above  sea 

level,  bv 

report  1881, 

ordinary 

levels. 


F»eL 
882.536 

1.004.620 
1,209.810 

1,211.853 


ancj. 


— aT>8 

+  1.068 
+  S.2U6 

2.433 


Connection  with  bench  mark  on  Pillsbnry  Hall  at  Minnesota  State  Univenitj  in 
East  Minneapolis,  established  by  Prof.  William  lloag  under  the  direction  of  United 
States  Coast  and  Geodetic  Survey,  gives  the  following  comparison: 

Feet. 

Elevation  above  mean  Gulf  level  (preliminary  value)  by  M.  R. C.  levels  ....  847.065 
Elevation  above  mean  Gulf  level  (preliminary  valne;  by  Professor  Hoag's 
levels 846,9® 


Discrepancy..... 100 

Bench  marks. — The  tile  and  pipe  bench  marks  used  were  of  the  standard  form  as 
moditied  in  1898.  For  description  see  note  under  the  head  of  "Descriptions  and 
elevations  of  precise-level  bench  marks."  Other  bench  murks,  such  as  copper  bolts 
leaded  into  stone  foundations  and  bridge  piers,  sjpiares  cnt  in  stone,  nu<i  mills  in 
roots  of  trees  were  established.  All  of  the  stone  line  bench  marks  on  the  left  bank 
(except  '^'.^)  between  !%  in  Minneapolis  and  ^|*  in  Aitkin  were  connected  with.  The 
descriptions  of  all  the  P.  B.  M.'s  and  such  T.  B.  M.'s  as  are  of  a  permanent  nature  and 
may  be  used  in  the  near  fnture  are  appended. 

Methods  of  field  work, — The  methods  pursned  are  those  described  in  the  latest 
instructions  for  precise  leveling,  issued  by  the  Mississippi  Kiver  Commission. 
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Inttrumental  oonatatita. 
[Kam  telesoope  No.  4.] 


Date  uf  olMerration. 


Apr.  20, 1898 
Oct.  29, 1898. 


Bates  to  be  used  between— 


Jane  O-An^;.  1, 1808  . 
Aug.  1-Nov.  12, 1808 


Ineqaality 
of  linfra  = 
correction 
P  in  niilli- 
metero  per 
meter. 


.0.045 
•  .042 


Wire  inter- 
val in  milli- 
meters per 
meter. 


i.20 
4.25 


Value  of  one  division  of  level  tube,  Fauth  No.  £14, 


Date  of  observation. 

Dates  to  be  nsed  between— 

Value  in 

seconds 

of  arc. 

Vnliie  in 
millimeters 
per  meter. 

BiRtnnce 

in  meters 

at  which  1 

divi<)inn 
subtendn  1 
millimeter. 

AT)r  20  1898 

•lane  (J-Anir.  1. 1898 

2.64 
2.34 

0.01279 
.01133 

78.2 

Oct.  3U.  1898 

Aiiff.  1-Nov.  12, 1898 

88.3 

Value  of  the  correction  <' A"  for  rods  XVIII  and  XIX  is  56  millimeters^  as  deter- 
mined April  20, 1898.  In  the  office  redaction  the  standard  length  of  1  meter  on  rods 
XVIII  and  XIX  has  been  taken  to  be  1  00012  metern,  this  value  iieing  a  mean  between 
the  valnes  determined  for  these  rods  by  O.  W.  Ferguson,  in  1891  and  1893.  (See 
Chief  of  Engineers  Report,  1893,  p.  3960.) 

BeeultB, 

Km.  Hlles. 

Length  of  main  line  completed 317.572  =  197.33 

Length  of  side  line  completed 40.013=  24.86 

Total 857.685  =  222.19 

The  main  line  is  composed  of  268  stretches,  the  average  length  of  stretch  being 
1,185  meters. 

The  direct  and  reverse  lines  diverge  irregularly  from  the  mean  for  33  miles,  where 
they  are  ^  10.4  millimeters,  being  20.8  millimeters  apart;  then  they  converge  and 
come  together  48  miles  from  the  initial  point:  then  they  run  very  near  together, 
crossing  and  recrossing,  for  the  next  26  miles;  then  they  begin  to  diverge  and  reach 
the  maximum  divergence  of  ^  15.76  millimeters,  being  31.52  millimeters  apart  at 
162  miles  from  the  initial  point;  then  they  vary  irregularly  until  the  end  of  the  line 
at  Aitkin,  where  they  are  ^  12.95  millimeters  or  25  90  millimeters  apart.  This  shows 
that  there  are  no  con.stant  errors  of  any  considerable  magnitude  in  the  work. 

Of  the  268  stretches  in  the  main  line,  only  10  failed  to  close  inside  the  proscribed 
limit  on  first  trial.  Of  these,  5  were  closed  inside  the  limit  by  rnuning  a  third  line, 
and  5  were  closed  inside  the  limit  by  running  a  fourth  line,  no  more  than  four  lines 
being  run  in  any  stretch.  All  side  lines  closed  inside  of  the  prescribed  limit  on  iirst 
trial,  except  1,  where  a  third  line  was  run. 

All  results  obtained  have  been  retained  in  the  computations,  there  being  no  dis- 
crepancies large  enough  to  justify  their  being  discarded  on  account  of  accidental 
errors.  The  largest  closure  between  any  pair  of  lines  is  11.1  millimeters  on  a  stretch 
1,304  meters  long.  The  largest  variations  from  the  mean  result  of  any  stretch  are 
one  of  7.32  millimeters  and  one  of  6  millimeters. 

The  probable  error  in  the  final  elevation  of  ©  lower  base  at  Aitkin  is  computed 
through  the  probable  error  of  each  stretch  in  the  317.572  kilometers  is  ^  9.66  milli- 
meters. 

The  probable  error  per  kilometer  in  the  main  line  is  ^  0.54  millimeters. 

To  connect  the  work  at  St.  Paul  6  bench  marks  were  connected  with,  and  by 
giving  each  of  these  equal  weight  an  adjusted  elevation  of  223.8444  meters  is 
obtained  for  P.  B.  M.  65,  and  the  reductions  in  the  tabulation  have  been  ma<le  from 
this  elevation,  which  differs  only  0.5  millimeters  from  the  former  elevation  for 
P.  B.  M.  65. 
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TABULATION  OF  PBBCI8K  UBVKL  KK8ULT8,  FROM  ST.  PAUL^  MINK.,  TO  ARKOr, 

In  the  followinjc  tabulation,  oolnmn  1  gires  the  beneb  mark  under  ooiisidersti< 
P.  B.  M.  denotes  a  permanent  precise  bench  mark,  and  T.  B.  M.  denotes  a  tempoiary 
precise  bench  mark,  bnt  in  some  cases  it  is  onite  permanent. 

Column  2  gives  the  bench  mark  from  which  the  bench  mark  in  colomn  1  was 
determined. 

Column  3  gives  the  distance  mn  between  the  bench  marks  in  the  two  preoediag 
columns. 

Column  4  gives  the  total  distance  of  the  bench  mark  under  consideratiOB 
the  initial  point,  i.  e.,  P.  B.  M.  65. 

Column  5  gives  the  direction  each  line  was  run. 

Column  6  gives  the  difference  in  elevation  between  the  bench  marks  in  eoli 
and  2  determined  by  each  run,  with  its  proper  sign  and  the  mean  of  bH  the 

Column  7  gives  the  residuals  found  by  subtracting  each  result  from  the 
result. 

Columns  8  and  9  give  the  algebraic  sum  of  the  residuals,  and  show  at 
bench  mark  the  amount  that  the  two  independent  (direct  and  reverse)  lines  diverge 
from  the  mean. 

Column  10  gives  the  probable  error  of  each  stretch,  computed  by  the  fonnala 

Column  II  gives  the  probable  error  for  each  bench  mark  when  refemd  to  tiM  fixal 

bench  mark,  or  starting  point;  computed  by  the  formula  R=J2 r-. 

Column  12  gives  the  rod  correction  that  has  been  applied  to  the  elevation  of  each 
bench  mark  to  correct  the  meter  on  rods  used  to  the  standard  meter. 

Columns  13  and  14  give  the  elevations  of  the  bench  marks  in  column  1  In  meten 
and  feet.     Value  of  1  meter =3.2808693  feet. 

Immediately  followiug  this  report  will  be  found  a  description  of  the  methods 
which  have  been  followed  in  doing  precise  level  work. 

RespectAilly  submitted. 

W*  8.  WiLUAMBy  8mrMf9t. 

Capt.  Mason  M.  Patrick, 
Corp9  of  Enginderif  U.  8.  A* 


Table  No.  i. 

DBSCBIPnOKS  AND  BLBYATIOHS  OF  PRBCISS  LKVKL  SKNCH  MARK0,  8T.  PATJL^  MOnT., 

TO  AITKIN,  MINN. 

[SeMon  of  1898.    W.S.WUliams,leveler.] 

Elevations  are  expressed  in  both  meters  and  feet  aboTe  the  Cairo  datum  plane. 

One  meter  is  taken  as  3.2808693  feet. 

Preliminary  value  of  mean  Gulf  level  at  Biloxi,  Miss.,  is  21.26  feet  above  the  Cairo 
datum  plane. 

The  letters  P.  B.  M.  denote  a  precise  level  bench  mark  which  is  set  with  speoial  eara 
BO  as  to  be  practically  permanent;  those  described  as  a  tile  and  pipe  oonsiBt  of  a 
vitrified  tile  18  by  18  by  4  inches,  in  the  center  of  which  is  set  vertically  witii  lead 
a  three-eif^bths-inch  copper  bolt,  the  upper  end  being  a  little  above  the  upper  sur- 
face of  the  tile.  Surrounding  the  bolt  on  the  surface  of  the  tile  is  the  inscription 
''Mississippi  River  Commission,  1898,  U.8.,  P.  B.  M."  This  tile  is  buried  in  the 
ground  from  3  to  3^  feet  beneath  the  surface.  On  top  of  the  tile  is  placed  a  4-inch 
wrouf^ht-iron  ^as  pipe  4  feet  long  concentric  with  the  copper  bolt;  the  lower  end  of 
the  pipe  is  split  into  quarters  and  spread  out  to  prevent  the  pipe  from  heaving  by 
frost  or  being  pulled  up.  A  cast  brass  cap  fits  over  the  top  of  the  pipe,  and  is  riveted 
thereto.  The  cap  has  the  following  inscription  in  sunken  letters  "Mississippi  Hiver 
Commission,  $250  fine  for  disturbing  this  mark.  1898.  P.  B.  M.,  U.  8.  Latitode, 
Longitude.  £ le  vation  above  sea."  The  eleva tion  of  the  top  of  the  cap  is  determined ; 
the  structure  has  thus  two  bench  marks.  The  letters  T.  B.  M.  denote  a  temporary 
bench  mark  whose  elevation  is  as  well  determined  as  that  of  a  P.  B.  M. ;  thoae  de- 
scribed are  considered  practically  permanent  for  a  number  of  years. 

All  witness  trees  are  blazed  with  a  A  facing  the  bench  mark. 

P.  B.  M.  65  is  in  St.  Paul,  on  the  southeast  corner  of  Washington  and  Eagle  streets^ 
9.2  feet  from  the  south  side  of  Washington,  1  foot  above  the  old  city  storehouse 
which  stands  on  the  east  side  of  Kagle,  iu  center  of  a  regulation  tile  18  inches  square 
and  4  inches  thick  set  2f  feet  below  the  surface  of  the  ground,  being  the  top  of  a 
three-eighths-inch  copper  bolt  leaded  Tertically.    EstabBshed  in  1891. 
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Blevation  233.8444  meters,  734.404  feet. 

T.  B.  M.  1  (Ferguson,  1891)  is  in  St.  Panl  on  the  southeast  comer  of  Washington 
and  £agle  streets,  on  curbing,  directly  over  the  center  of  inlet  grating,  being  the 
biehest  point  in  square  out  in  the  granite. 

Slevation.  224.5255  meters,  738.639  feet. 

T.  B.  M.  67  is  in  St.  Paul,  on  left  bank  of  the  Mississippi  River,  on  the  shore  pier 
of  the  Wabasha  Street  Bridge;  on  the  northwest  comer  of  the  upper  pier,  6  inches 
from  bridge  seat  stone;  being  the  top  of  oopper  bolt  leaded  vertically,  marked 

O"     Established  in  1881. 

IP   B    M 

'  ISlevation,  222.0675  meters,  728.574  feet. 

P.  B.M.  68  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River  on  lower  wing 
wall  of  Cbicaffo,  St.  Paul  and  Kansas  City  Railway  (now  Chicago  Oreat  Western 
Railway)  Bridge,  4.76  feet  above  the  lower  end  of  bridge  seat  course  and  2.75  feet 

back  firom  its  front  edge,  h^ng  top  of  oopper  bolt  leaded  vertioally,  marked    q 

Established  in  1891. 

Elevation,  220.4214  meters,  723.174  feet. 

P.  B.  M.  70  is  in  St.  Paul,  about  100  feet  west  of  Jackson  street,  on  north  side  of  rail- 
road tracks,  opposite  the  Diamond  Jo  freight  depots  at  the  east  end  of  retaining  wall 
and  4  inches  back  of  its  face,  being  the  top  of  copper  bolt  leaded  in  regulation  tile. 
Established  in  1891. 
Elevation.  220.8679  meters,  724.639  feet. 

Old  U.  S.  B.  M.  *'A"  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  the 
lower  bench  of  retaining  wall  of  embankment  of  the  Chicago,  St.  Paul  and  Kansas 
City  Railway  Bridge  (now  Chicago  Great  Western  Railway),  being  the  highest  point 
in  rin|^  ent  in  top  of  stone,  mark^  0. 
Elevation,  221.&')78  meters,  727.165  feet. 

T.  B.  M.  23  is  in  St.  Paul,  Minn.,  being  a  square,  O,  out  in  top  stone  on  north  end  of 
east  abutment  of  ChicM^o,  Milwaukee  and  St.  Paul  Railway  Bridge  over  Pleasant 
avenue,  a  quarter  of  a  mile  east  of  Ridgewood  Station ;  square  is  about  4  inches  from 
northwest  comer  of  stone. 
Elevation,  254.6941  meters,  835.618  feet. 

T.  B.  M.  22  is  in  St.  Paul,  Minn.,  on  north  end  of  east  abutment  of  Chioaffo,  Mil- 
waukee and  St.  Paul  Railwav  Bridge  over  Victoria  street,  50  meters  east  orRidge- 
wood  Station  on  Chicago,  Milwaukee  and  St.  Paul  Railway  Short  Line,  between  St. 
Paul  and  Minneapolis  ;Deinff  the  highest  point  in  square  out  in  top  of  stone^  8  inches 
irom  the  northwest  comer  of  stone,  marked  U.  D  8. 
Elevation,  258.5532  meters,  848.279  feet. 

P.  B.  M.  Macalester  is  a  tile  and  pipe  on  south  side  of  the  Chicago,  Milwaukee  and ' 
St.  Paul  Railway  Short  Line,  between  St.  Paul  and  Minneapolis,  250  meters  east  of 
SnelUng  avenue,  16  rail  lengths  east  of  center  of  Macalester  Station,  11  meters  south 
of  center  of  south  track,  St  meters  east  of  10-inch  cottonwood,  on  which  is  located 
T  B  M  19 
Elevation  bolt  In  tUe,  290.4784  meters,  953.022  feet. 
Elevation  oao  on  pipe,  291.6879  meters,  956.990  feet. 

T.  B.  M.  18  is  in  St.  Paul,  Minn.,  on  west  abutment  of  Chicago,  Milwaukee  and  St. 
Paul  Railway  Bridge  over  Prior  avenue^  about  30  meters  east  of  center  of  Marian 
Park  Station,  about  10  inches  from  the  south  and  east  edges  of  stone  at  southeast 
comer  of  south  end  of  abutment,  marked  U.  D  S. 
Elevation,  283.1596  meters,  929.010  feet. 

T.  B.  M.  16  is  on  the  Pelnam  Street  Bridge  over  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  tracks,  about  70  meters  east  of  Desnoyer  Park  Station  in  west  end  of 
St.  Paul,  Minn. ;  being  a  square  ent  on  the  southwest  comer  of  stone  pedestal  under 
west  column  on  north  side  of  tracks,  marked  U.  O  S. 
Elevation,  271.1240  meters,  889.522  feet. 

T.  B.  M.  14  is  a  nail  in  root  of  14-inch  cottonwood  tree,  about  12  meters  west  of 
Chicago,  Milwaukee  and  St.  Paul  Railway  track,  80  meters  south  of  intersection  of 
Dartmouth  street  and  railroad  track,  near  Prospect  Park  in  East  Minneapolis,  Minn. 
Elevation,  259.3150  meters,  850.779  feet. 

T.  B.  M.  13  is  a  square  cut  in  northeast  comer  of  top  of  large  souare  granite  stone 
on  north  side  of  entrance  to  State  University  grounds  in  Soutiieast  Minneapolis, 
Minn.,  at  northwest  comer  of  University  avenue  and  Fifteenth  avenue  SE. 
Elevation  262.8066  meters,  860.594  feet. 

P.  B.  M.  University  Campus  is  a  oopper  bolt  in  center  of  stone  post  in  Minnesota 
State  University  campus  in  southeast  Minneapolis,  on  north  side  of  Pleasant  street,  1 
meter  north  of  granitoid  walk,  34  meters  west  of  intersection  of  Pleasant  street  and 
street  running  along  in  front  of  University  buildings,  15  meters  south  of  Mechanic 
Alto  building;  stone  post  is  about  6  inches  above  ground* 
Elevation,  263.0087  meters,  862.897  feet, 
sua  99 2H 


^ftp^^-      ^M^*! 
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P.  B.  M.  Pillsbury  Hall  is  »  horizontal  line  in  center  of  bronze  plate  set  into  w^ 
of  tower  on  north  side  of  the  south  entrance  to  Pillsbnry  Hall  at  Minnesota  State 
UniTcrslty  in  southeast  Minneapolis,  Minn.;  it  is  18  inches  above  i^roand  and 3 
meters  from  jnnetion  of  tower  and  wall  of  main  bnilding  on  north  side  of  tower. 
Bronze  plate  marked  with  the  letters  "  U.  8. 0.  and  G.  S.'' 

Elevation,  264.6631  meters,  868.325  feet. 

T.  B.  M.  12  is  a  sqnare  cnt  on  top  of  stone  cover  of  catch  basin  at  southwest  eonm' 
of  University  avenue  and  Tenth  avenue,  southeast  Minneapolis,  Minn.,  3  inches 
back  of  curb  line  on  west  side  of  University  avenae,  marked  U.  O  8. 

Elevation,  258.6407  meters,  848.566  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  southeast  Minneapolis.  Minn.,  on  left  bank  of 
Mississippi  River,  about  150  meters  below  end  of  Great  Northern  Railway  bridpf 
over  the  Mississippi  River  below  St.  Anthony  Falls,  one-half  meter  west  of  we«t 
right-of-way  fence  of  Great  Northern  Railway,  and  5  meters  north  of  comer  of  fea^. 

Elevation  bolt  in  tile,  248.2471  meters,  814.466  feet. 

Elevation  cap  on  pipe,  249.4601  meters,  818.446  feet. 

P.  B.  M.  Great  Northern  is  a  sqnare  cut  in  top  of  west  end  of  south  abutment  af 
bridge  on  University  avenue  over  Great  NortheVn  Railway  tracks  on  Second  ave- 
nue, northeast  Minneapolis,  Minn.,  in  center  of  abutment,  6  inches  from  west  end; 

n.  8. 
marked     O 

P.B.M. 

Elevati<m,  264.6036  meters,  868.130  feet. 

P.  B.  M.  Brewery  office  is  a  square  cut  in  the  north  end  of  lowest  step  of  main 
entrance  to  the  office  of  the  Minneapolis  Brewing  Companv,  on  the  east  side  of  Mtf - 
shall  street,  between  Twelfth  and  Thirteenth  avenues,  nortneast  Minneapolis,  Minn. ; 

step  is  1  inch  above  sidewalk,  marked      D 

p.  B.  M. 

Elevation,  254.9855  meters,  836.574  feet. 

T.  B.  M.  11  is  a  square  cut  on  top  of  north  end  of  east  abutment  of  Northern  Pacific 
Railway  bridge  over  the  Mississippi  River  at  end  of  Seventeenth  avenue,  northea^ 
Minneapolis,  Minn. ;  sqnare  is  8  inches  from  north  edge  and  5  inohes  from  west  edge 
of  top  stone  of  abutment,  2.3  meters  above  bridge  seat. 

Elevation.  258.4529  meters,  847.950  feet. 

P.  B.  M.  Gluck  is  a  copper  bolt  leaded  vertically  into  top  of  water  table  at  south- 
east comer  of  main  bnilding  of  Glnck's  Brewery,  on  west  side  of  Marshall  street, 
between  Twentieth  and  Twenty-first  avenues,  northeast  Minneapolis,  Minn.,  17 
meters  from  iron  gate  on  Marshall  street;  bolt  is  4.3  feet  above  ground,  marked 

U.S. 

0 

P  B.  M. 

'  Elevation,  259.5656  meters,  851.601  feet. 

T.  B.  M.  1  is  a  wire  nail  in  west  root  of  10-!nch  oak  on  west  side  of  MarshaD 
street,  Minneapolis,  Minn.,  second  tree  from  lower  end  of  row  along  vacant  lots  oppo- 
site Republic  Elevator,  about  100  meters  above  P.  B.  M.  ^(a. 

Elevation,  259.8054  meters,  852.387  feet. 

P.  B.  M.  H^  ^8  A  tile  and  pipe  on  left  bank  of  Mississippi  River  one-fourth  meter 
north  of  a  fence  on  north  line  of  Twenty-seventh  avenue,  northeast  Minneapolis, 
Minn.,  5  meters  east  of  fence  comer  and  72  meters  west  of  west  line  of  Marshall 
street. 

Elevation  bolt  in  tile,  259.2130  meters,  850.444  feet. 

Elevation  cap  on  pipe,  260.4265  meters,  854.425  feet. 

T.  B.  M.  3  is  a  square  cut  in  southwest  corner  of  stone  doorstep  at  main  entrance 
to  Louis  Opshal's  hotel  and  saloon,  on  northeast  comer  of  Marshall  street  and 
Forty-second  avenue,  northeast  Minneapolis,  Minn.,  property  of  Minneapolis  Brew- 
ing Company.    Marked  U.  D  S. 

Elevation,  260.1313  meters,  853.457  feet. 

T.  B.  M.  4  is  a  wire  nail  in  root  on  southwest  side  of  15-inch  Cottonwood  in  pasture 
on  east  side  of  road,  opposite  residence  of  Mrs.  Fridley,  980  meters  above  T.  B.  M.  3. 

Elevation,  259.7793  meters,  852.302  feet. 

T.  B.  M.  5  is  a  wire  nail  in  west  root  of  8-inch  elm  tree,  on  fence  line  on  river  side 
of  road,  125  meters  above  angle  in  road  and  325  meters  above  P.  B.  M.  ^^. 

Elevation,  259.8475  meters,  852.526  feet. 

P.  B.  M.  H^  is  a  tile  and  pine  about  three-fourths  of  a  mile  above  upper  limits  of 
Minneapolis,  Minn.,  and  one-fourth  of  a  mile  above  center  line  of  section  27,  on  left 
bank  of  Mississippi  River,  at  junction  of  fences,  one-half  meter  west  of  fence,  on 
west  side  of  wagon  road  and  one-half  meter  south  of  fence  running  west  from  road, 
about  75  meters  back  from  river  bank,  500  meters  above  angle  in  road,  200  meters 
below  another  angle  in  road. 

Elevation  bolt  in  tile,  259.6595  meters,  851.909  feet. 

Elevation  cap  on  pipe,  260.8666  meterR,  855.869  feet. 

T.  B.  M.  6  is  a  wire  nail  in  root  of  15-inch  elm  at  angle  in  wagon  road  1  mile 
above  P.  B.  M.  ^,  10  meters  above  residence  of  C.  C.  Hays,  on  river  side  of  road. 
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Klevfttion.  268.4202  meters,  864.247  feet. 

T.  B.  M.  7  ia  a  wiie  nail  in  root  of  12-inoh  elm  in  ftont  of  deserted  house  on  river 
side  of  public  road  1^  miles  above  P.  B.  M.  *{^. 
£levation,  261.6132  meters,  858.319  feet. 

T.  B.  M.  8  is  a  wire  nail  in  north  root  of  20-inoh  oottonwood  in  fcont  of  Fridley 

post-office  and  ffrocerv  store  at  Fridley  mill,  on  left  bank  of  Mississippi  River, 

aboat  5  miles  above  Minneapolis,  Minn.:  the  tree  is  the  npper  one  of  tnree  trees, 

and  the  nail  is  18  inches  from  the  trunk  of  the  tree.  * 

Klevation,  260.4708  meters,  854.571  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  aboat  3^  miles  above  the  city  limits  of  Minneapolis, 
Minn.,  about  on»-half  mile  above  Fridlev  post-office,  100  meters  back  Arom  left  bank 
of  river,  on  property  of  MoMnllen,  one-haLf  mile  above  Rice  Creek,  one-balf  meter 
sonth  oi  an  east  and  west  fence  alonje  south  side  of  cultivated  strip  and  at  comer  of 
timber.  Blazed  trees:  10-inch  oak,  &9^— 2.6  meters;  6-inch  oak,  267^—4.6  meters. 
Klevation  bolt  in  tile,  264.4220  meters,  867.534  feet. 
EloTation  cap  on  pipe.  265.6340  meters,  871.510  feet. 

T.  B.  M.  9  is  a  wire  nail  in  root  of  14-inch  oak  12  meters  east  of  public  road,  three- 
fonrths  of  a  mile  above  Fridley  mill,  about  90  meters  above  comer  of  cultivated  field 
on  west  side  of  road,  and  40  meters  below  culvert  under  road. 
Elevation,  267.1052  meters,  876.337  feet. 

T.  B.  M.  10  is  a  wire  nail  in  south  root  of  a  10-inch  post  oak  25  meters  west  of  wagon 
road,  li  miles  above  Fridley  mill,  10  meters  west  of  large  post  oak,  235  meters  north 
of  Junction  of  roads,  and  75  meters  south  of  oomer  of  cmiivated  field.    Tree  marked 
with  a  triangular  blaze. 
Elevation.  268.2923  meters.  880.232  feet. 

T.  B.  M.  2b  is  a  nail  in  east  root  of  a  double  oak  tree  on  west  side  of  public  road 
Si  miles  above  Fridley  mill,  trees  10  inches  in  diameter,  on  property  of  John  Cole- 
man and  about  100  meters  above  his  residence,  on  river  side  of  road  5  meters  from 
fence.    Tree  marked  with  a  triangular  blaze. 
Elevation.  274.6093  meters,  900.^7  feet. 

T.  B.  M.  27  is  on  brick  scboolhonse  on  public  road  between  Minneapolis  and  Anoka, 
Minn.,  on  left  bank  of  Mississippi  River,  4^  miles  above  Fridley  mill  and  6^  miles 
below  Anoka;  being  a  square  cut  on  north  end  of  lower  step  at  front  entrance  to 
Bohoolhouse,  near  @  Dunn. 
Elevation,  276.7386  meters,  907.943  feet. 

P.  B.  M.  @  Dunn  is  a  tile  and  pipe  on  propertv  of  John  Dunn,  8 W.  i,  8E.  ^,  Sec.  26, 
T.  31,  R.  24, 260  meters  west  of  river  road  on  left  bank  of  river,  about  9  miles  above 
upper  limits  of  Minneapolis,  Minn.  Station  in  timber  opposite  first  angle  in  road, 
120  meters  above  Dunn's  (brick)  scboolhonse.  Blazed  trees:  12- inch  oak,298'^ — ^7.4 
meters:  10-inch  oak,  353^—8.4  meters;  12-inch  oak,  67^—3.8  meters:  8-inoh  oak, 
143^—^.4  meters. 

Elevation  bolt  on  tile,  273.5463  meters,  897.470  feet. 

Elevation  cap  on  pipe,  274.7609  meters,  901.454  feet. 

T.  B.  M.  29  is  on  Northern  Pacific  Railway  bridge  over  Coon  Creek,  about  6  miles 
below  Anoka,  Minn. ;  being  a  square  out  in  granite  stone  on  top  of  west  end  of  north 
abutment  of  bridge. 

Elevation,  266,9278  meters,  875.755  feet. 

T.  B.  M.  30  is  at  Junction  of  Coon  Creek  post-office  road  with  Minneapolis  and 
Anoka  road,  about  4i  miles  below  Anoka;  being  a  nail  in  root  of  tree  in  comer  of 
yard  at  the  residence  of  John  Dunn. 


Elevation,  269.1499  meters,  883.046  feet. 
P.  B.  M.  >$"  is  a  tile  and  pii 


^  ipe  on  left  bank  of  river,  about  200  meters  above  Dunn 
Island,  three-fourths  of  a  mile  above  mouth  of  Coon  Creek,  at  the  edge  of  timber, 
100  meters  back  from  river  bank,  on  slope  near  the  foot  of  bench,  40  meters  north  of 
east  and  west  wagon  road,  on  property  of  John  Dunn.  Blazed  trees:  20-inch  oak, 
79^-4.2  meters;  f5-inch  oak,  152<^— 7.0  meters;  15  inch  oak,  199^—7.9  meters. 

Elevation  bolt  in  tile,  260.7780  meters,  855.578  feet. 

Elevation  cap  on  pipe,  261.9834  meters,  859.533  feet. 

P.  B.  M.  @  PoweU  is  a  tile  and  pipe  on  south  side  of  river  road  about  3^  miles 
below  Anoka,  Minn.,  on  left  bank  of  river,  on  section  line  between  sections  16  and 
21,  T.  81,  R.  24,  on  luie  between  property  of  George  Smith  and  Lewis  Green wald,  2 
meters  north  of  south  road  fence,  directlv  south  of  residence  of  S.  J.  Powell,  one- 
half  mile  below  district  school  No.  2.  Blazed  trees:  10-inch  scrub  oak,  101° — 12.5 
meters;  24-inch  scrub  oak,  352^  25'— -12.3  meters. 

Elevation  bolt  in  tile,  270.5714  meters,  887.709  feet. 

Elevation  cap  on  pipe,  271.7864  meters,  891.696  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  on  top  of  left  bank  of  river  about  2f  miles  below 
wagon  bridge  over  Mississippi  River  at  Anoka,  Minn.,  1  meter  south  of  east  and 
west  fence  ob  section  line  between  sections  17  and  20,  T.  31  N.,  R.  24  W.,  about  150 
meters  west  of  section  comer  i^  if ,  on  property  of  Charles  L.  Gibbs.  Blazed  true: 
8-inoh  oak,  301^—3.5  meters. 
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Elevfttion  bolt  in  tile,  207.1984  meten,  876.6i3  feet. 

ElevatioD  cap  on  pipe,  268.4066  meten,  880.607  feet. 

T.  B.  M.  34  iB  a  wire  nail  in  east  root  of  15-inch  post  oak,  on  west  side  of  public 
road  aboat  1  mile  below  Anoka,  Minn.,  about  30  meters  above  D.  W.  Benton's  nooae. 

Elevation,  272.9190  meters,  896.412  feet. 

T.  B.  M.  36  is  in  Anoka,  Minn.,  being  the  extreme  top  of  fire  hydrant  on  east  aide 
of  MinneaiK)lis  road,  40  meters  south  of  its  intersection  with  Third  avenue. 
•   Elevation,  273.5321  meters,  897.423  feet. 

P.  B.  M.  Anoka  is  on  wason  bridge  over  Mississippi  River  at  Anoka,  Minn.,  being 
the  top  of  a  copper  bolt  leaded  vertically  into  the  top  of  upper  end  of  first  pier 
from  left-bank  end  of  bridge,  or  pier  between  abutment  and  drai^  pier,  2  feet  from 

D.  8. 

extreme  upper  point  of  pier,  marked    0 

Elevation,  266.0909  meters,  869.729  feet. 

The  gange  at  Anoka  is  a  staflf  gauge,  fastened  to  the  downstream  end  of  pier  between 
abutment  on  left  bank  and  the  draw  pier  of  wagon  bridge  over  the  Mississippi  RiTer 
at  Anoka,  Minn. 

Elevation  of  zero,  848.762  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  in  Anoka,  Minn.,  on  left  bank  of  river,  600  meteEs 
above  wagon  bridge  oyer  Mississippi  River,  in  Rice  street,  one-fourth  of  a  meter 
north  of  rouce  on  south  line  of  street,  and  about  75  meters  east  of  where  Rice  street 
ends  on  river  bank.    Blazed  10-inch  oak,  270^—42  meters. 

Elevation  bolt  in  tile,  262.9091  meters,  862.570  feet. 

Elevation  cap  on  pipe,  264.1223  meters,  866.551  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  8  miles  above  Anoka,  Minn.,  on  public  road  800 
meters  back  from  left  bank  of  river,  opposite  foot  of  Giouquet  Island,  in  corner  of 
fence,  1  meter  west  of  fence  on  west  side  of  road,  on  property  of  A.  J.  Smith,  and 
14  meters  south  of  a  point  opposite  south  end  of  Smith's  house.  Biased  l^inoh  elm, 
312^—6.8  meters. 

Elevation  bolt  in  tile,  267.4924  meters,  877.607  feet. 

Elevation  cap  on  pipe.  268.7004  meters,  881.571  feet. 

T.  B.  M.  43  is  a  nail  in  root  of  lone  elm  tree  on  west  side  of  public  road,  1«860 
meters  above  P.  B.  M.  ^i^. 

Elevation,  270.8954  meters,  888.772  feet. 

P.  B.  M.  H^  iB  a  tile  and  pipe  on  ri^ht  of  way  of  the  Great  Northern  Railway, 
about  one-half  mile  below  Itasca  Station,  about  500  meters  below  schoolhouse,  200 
meters  above  foot  of  Goodwins  Island,  150  meters  above  lower  end  of  railway  carve, 
75  meters  above  a  milepost  marked  S.  107 — St.  P.  33,  one-half  meter  south  of  nortii 
right  of  way  fence. 

Elevation  bolt  in  tile,  274.4635  meters,  900.479  feet. 

Elevation  cap  on  pipe,  275.6739  meters,  904.450  feet. 

P.  B.  M.  'l^  is  a  tile  and  pipe,  3  miles  below  Elk  River,  Minn..  500  meters  below 
lower  end  of^  Island  No.  200,  about  300  meters  back  from  left  bank  of  river,  at  edge 
of  timber  and  cultivation,  1  meter  toward  river  from  wire  fence  on  property  of  A. 
L.  Stimson,  Sec.  14,  T.  32,  R.  26  W.,  about  215  meters  below  Stimson's  house.  BlAsed 
trees:  10-inch  oak,  323^—9  meters;  4-inch  oak,  61<^— 8.6  meters;  4-inch  oak,  lOO^'— 
6  meters. 

Elevation  bolt  in  tile,  276.2250  meters,  906.258  feet. 

Elevation  cap  on  pipe,  277.4314  meters,  910.216  feet. 

P.  B.  M.  ^^  IS  a  tile  and  pipe  on  left  bank  of  river,  150  meters  below  ferry  landing 
at  lower  end  of  town  of  Elk  River,  Minn.,  one-half  meter  toward  river  ftom  west 
right  of  way  fence  of  Great  Northern  and  Northern  Pacific  railways,  one-half  meter 
west  from  junction  of  fences  and  nearly  in  line  with  center  of  north  and  south  street. 

Elevation  bolt  in  tile,  277.9395  meters,  911.883  feet. 

Elevation  cap  on  pipe,  279.1446  meters,  915.837  feet. 

T.  B.  M.  54  is  in  Elk  River,  Minn.,  beine  a  nail  in  north  root  of  20-inch  black  oak 
on  west  side  of  railroad  tracks,  10  rail  lengths  above  center  of  Northern  Pacific 
Railway  depot,  and  20  meters  above  upper  comer  of  stock  pen. 

Elevation.  281.5896  meters,  923.859  feet. 

P.  B.  M.  Elk  River  is  a  square  cut  on  top  of  iron  cap  on  top  of  downatieam 
cylinder  of  middle  pier  of  wa|:on  bridge  over  Elk  River,  just  above  milldam,  1  foot 
from  down  stream  edge  of  cylinder.    Marked  U.  Q  8. 

Elevation,  272.4512  meters,  893.877  feet. 

P.  B.  M.  H'  is  a  tile  and  pipe  opposite  Otsego,  Minn.,  in  north  and  south  public 
road,  one-half  meter  west  of  wire  fence  along  east  line  of  road,  about  150  meters  back 
from  left  bank  of  river,  57  meters  north  of  bend  in  road  to  ferry.  Biased  trees: 
5-inoh  oak,  850— 16.2  meters;  15-inch  oak,  27°  50'— 27.2  meters;  5-inoh  oak,  1<)— 15.4 
meters. 

Elevation  bolt  in  tile,  279.8518  meters,  918.156  feet. 

Elevation  cap  on  pipe,  281.0574  meters,  922.113  feet. 
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p.  B.  M.  ^P  is  a  tile  andpipe  on  left  bank  of  riyer,  6  miles  below  Monticello,  Minn., 
100  meters  above  head  of  Demicks  Island,  75  meters  from  river  bank,  1  meter  east  of 
wire  fence  along  an  old  wagon  road  running  nearly  north.    Blazed  trees:  18-inch 
oak,  62<3— 10.2  meters;  !l8-inch  oak,  26iP—2  meters. 
Elevation  bolt  in  tile,  277.9223  meters,  911.827  feet. 
Elevation  eap  on  pipe^  279.1260  meters,  915.776  feet. 

T.  B.  M.  66  is  on  public  road,  aboat  3  miles  below  Monticello,  Minn.,  20  meters 
below  Jnnction  of  Monticello  road  and  road  to  Big  Lake  Station,  300  meters  above 
P.  B.  M.  'p;  being  a  nail  in  sonth  root  of  10-inch  post  oak,  on  line  of  fence  on  sonth 
side  of  road,  in  front  of  residence  of  J.  C.  Johnson. 
Elevation,  290.2713  meters,  952.342  feet. 

P.  B.  M.  >i'  is  a  tile  and  pipe  in  public  road,  about  3  miles  below  Monticello,  Minn., 
abont  SOO  meters  east  of  J.  C.  Johnson's  house,  100  meters  west  of  jnnction  of  fences, 
in  Sec.  32,  T.  33  N.,  B.  27  W.,  abont  600  meters  back  from  left  bank  of  river,  one-half 
meter  south  of  fenoe  on  north  line  of  xoad. 
Elevation  bolt  in  tile,  288.4968  meters,  946.520  feet. 
Elevation  cap  on  pipe,  289.6877  meters,  960.427  feet. 

P.  B.  M.  ^East  Base  (Monticello  Base  Line)  is  a  tile  and  pipe  in  east  and  west 
public  road  on  north  side  of  river,  about  1  mile  below  a  point  opposite  lower  limits 
of  Monticello,  Minn..  1  meter  south  of  fence  on  north  line  of  road.    Adjoining  prop- 
erty belongs  to  Mr.  McAllester. 
Elevation  bolt  in  tile,  290.0988  meters,  961.776  feet. 
Elevation  cap  on  pipe,  291.3129  meters,  965.760  feet. 

P.  B.  M.^West  Base  (Monticello  Base  Line)  is  a  tile  and  pipe  in  east  and  west 
public  roacf  on  north  side  of  river,  opposite  lower  end  of  Monticello,  Minn.,  abont 
200  meters  below  turn  in  the  road  at  river  bank,  1  meter  south  of  fence  on  north  side 
of  road.    Adjoining  property  belongs  to  Mr.  Taft. 
Elevation  bolt  in  tile,  289.9834  meters,  961.398  feet.     . 
Elevation  cap  on  pipe,  291.1908  meters,  955.359  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  east  and  west  public  road,  opposite  upper  end  of 
picnic  grounds  at  lower  end  of  Monticello,  Minn.,  one-half  meter  north  of  fence  on 
south  side  of  road,  abont  100  meters  west  of  W.  M.  Taft's  house,  abont  100  meters 
baek  from  left  bank  of  river,  and  25  meters  west  of  angle  in  fence. 
Elevation  bolt  in  tile,  290.7394  meters,  953.878  feet. 
Elevation  cap  on  pipe,  291.9462  meters,  957.837  feet. 

T.  B.  M.  70  is  on  wagon  bridge  over  Mississippi  Biver  at  Monticello,  Minn.,  being 
a  square  cnt  on  top  of  stone  cap  of  downstream  cylinder  of  shore  pier  on  left  bank. 
Marked  U.  D  S. 
Elevation,  284.5222  meters,  933.480  feet. 

T.  B.  M.  71  is  in  public  road,  one-half  mile  above  Monticello  Bridge,  on  left 
bank  of  river,  being  a  nail  in  root  of  10-inch  oak  tree  on  north  side  of  roaS,  about  40 
meters  east  of  Mr.  Cole's  residence. 
Elevation,  289.1 298  meters,  951.222  feet. 

P.  B.  M.  ^|Q  is  a  tile  andpipe,  about  2  miles  above  Monticello,  Minn.,  one-half  mile 
below  lower  end  of  Lanes  Island  (also  known  as  Thompsons  Island),  about  300 
meters  back  from  left  bank  of  river,  one-half  meter  west  of  north  and  south  fence, 
about  80  meters  upstream  from  large  square  two-story  house,  in  line  with  center  of 
north  and  south  road  and  39  meters  south  from  Junction  of  fences  at  road.  Road 
makes  nearly  a  right  angle  at  this  point. 
Elevation  bolt  in  tile,  295.6918  meters,  970.126  feet. ' 
Elevation  cap  on  pine,  296.9001  meters,  974.090  feet. 

P.  B.  M.  ^{^ la  a  tile  and  pipe,  5  miles  above  Monticello,  Minn.,  abont  400  meters 
above  head  of  Island  No.  163,  about  600  meters  back  from  left  bank  of  river,  in  comer 
of  fence  on  west  side  of  north  and  south  wagon  road,  on  property  of  Henry  Castle, 
300  meters  back  from  edge  of  timber. 
Elevation  bolt  in  tile,  295.2269  meters,  968.601  feet. 
Elevation  ca^  on  pipe,  296.4383  metenL  972.575  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  public  road,  300  meters  back  from  left  bank  of 
river  at  foot  of  Bear  Island  (No.  161),  one-half  meter  north  of  fence  on  south  side  of 
road  through  John  Dyson's  land,  and  70  meters  downstream  from  his  house. 
Elevation  bolt  in  tile,  300.5088  meters,  985.930  feet. 
Elevation  cap  on  pipe,  301.7137  meters,  989.883  feet. 

P.  B.  M.  2f  3  is  a  tile  and  pipe  in  public  road,  about  1^  miles  back  from  left  bank  of 
river,  abont  2^  miles  above  Bear  Island,  42  meters  down  river  from  jnnction  of  roads, 
33  meters  down  river  from  angle  in  fenoe,  one-half  meter  north  of  wire  fence,  and 
about  250  meters  down  river  from  J.  P.  Anderson's  house. 
Elevation  bolt  in  tile,  301.9640  meters,  990.704  feet. 


Elevation  cap  on  pipe,  303.1719  meters,  994.667  feet. 
T.  B.  M.  87  IS  in  public  road,  1.4  miles  abo 


above  P.  B.  M.  ^f  >,  being  a  nail  in  north 
foot  of  15-inch  oak  tree  on  south  side  of  road  in  front  of  William  White's  residence, 
*ooond  tree  east  of  gate  in  front  of  house,  opposite  a  small  lake  on  north  side  of  road. 
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Elevation,  304.5477  meters,  999.181  feet. 

P.  B.  M.  ^^^  is  a  tile  and  pipe  in  pablio  road,  aboat  three-foartlis  of  a  mile  back 
f^om  left  bank  of  river,  3  milee  below  Clearwater,  Minn.,  on  south  side  of  road,  I 
meter  west  of  fence  corner  on  north  and  south  section  line  between  property  of  Bar- 
ney Powers  and  property  of  B.  H.  Lee,  aboat  200  meters  below  house. 

Elevation  bolt  in  tile,  304.9503  meters,  1000.502  feet. 

Elevation  cap  on  pipe,  306.1610  meters,  1004.474  feet. 

P.  B.  M.  ^f^  IS  a  tile  and  pipe  opposite  Clearwater,  Minn.,  about  200  meters  back 
f^om  left  bank  of  river,  200  meters  above  wagon  road  to  ferry,  on  property  of  W.  J. 
Kirk,  li  meters  west  of  fence  running  in  northerly  direction,  and  32  meters  south 
of  fence  comer.  Blazed  trees:  18-in<3i  oak,  224^—7  meters;  15-inch  oak,  249^ — 7.7 
meters. 

Elevation  bolt  in  tile,  297.2782  meters,  975.831  feet. 

Elevation  cap  on  pipe,  298.4866  meters,  979.296  feet. 

P.  B.  M.  ^{^  IS  a  tUe  and  pipe  3  miles  above  Clearwater,  Minn.,  aboat  200  meters 
back  from  left  bank  of  river  at  head  of  Island- No.  151,  on  high  ridge  in  Jack  oaks, 
about  100  meters  upstream  from  edge  of  timber  and  cultivation,  16  meters  down- 
stream from  east  and  west  wire  fence,  and  on  south  side  of  a  very  large  ravine. 
Blazed  trees:  4-inch  oak,  19^ — 4.6  meters;  12-inch  oak,  78^ — 12.9  meters;  15-inch 
oak,  319^  40'— 20.1  meters. 

Elevation  bolt  in  tile,  311.1087  meters,  1,020.707  feet. 

Elevation  cap  on  pipe,  312.3154  meters,  1,024.666  feet. 

P.  B.  M.  ^9^  IS  a  tile  and  pipe  on  pablio  road  nearly  due  east  of  St.  Augusta  Chnrch 
spire,  one-half  meter  east  of  Junction  of  fences  on  south  side  of  road  adjoining 
property  of  Mrs.  Carrie  Bowen,  and  aboat  150  meters  north  of  her  house. 

Elevation  bolt  in  tile,  313.9572  meters,  1,030.052  feet. 

Elevation  cap  on  pipe,  315.1614  meters,  1,034.003  feet. 

P.  B.  M.  ^P  IS  a  tile  and  pipe  200  meters  back  from  left  bank  of  river  at  head  of 
Island  No.  139.  about  2^  mues  below  Normal  School  bnildinj^,  in  St.  Cloud,  Minn., 
on  property  or  S.  A.  Gray,  at  corner  of  cultivated  field  and  timber,  on  high  groniid, 
one-half  meter  south  of  east  and  west  fence,  and  27i  uieters  east  of  Junction  of 
fences.  Blazed  trees:  7-inch  oak,  86^ — 8.6  meters;  9'inch  oak,  146^ — ^9.2  meters; 
9-inch  oak,  249^—6.5  meters. 

Elevation  bolt  in  tile,  818.8360  meters,  1,046.059  feet. 

Elevation  cap  on  pipe,  320.0421  meters,  1,050.016  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  in  East  St.  Cloud,  Minn.,  about  500  meters  below 
upper  wagon  bridge,  between  Fourth  and  Fifth  streets,  on  property  of  Mr.  Wilson, 
5  meters  back  from  top  of  left  bank  of  river,  15  meters  south  of  a  ravine,  in  scrub- 
oak  timber.  Blazed  trees:  18-inch  oak,  94<^— 3.2  meters;  24-iuch  oak,  242^—13.6 
meters;  4-inch  oak,  333^—3.8  meters. 

Elevation  bolt  in  tile,  314.6603  meters,  1,032.326  feet. 

Elevation  cap  on  pipe,  315.8589  meters,  1,036.292  feet. 

P.  B.  M.  St.  Cloud  is  on  Qreat  Northern  Railway  Bridge  over  Mississippi  River 
at  St.  Cloud,  Minn.,  being  a  copper  bolt  leaded  vertically  into  top  of  lower  end  of 
abutment  at  left-shore  end  of  bridge,  27  inches  back  from  face  of  abutment,  and  24 
inches  from  lower  comer  of  abutment,  and  about  26  inches  below  top  of  ralL 

Elevation,  320.9593  meters,  1,053.026  feet. 

T.  B.  M.  110  is  the  highest  point  on  granite  bowlder,  on  top  of  left  bank  of  Hia- 
sissippi  River,  about  40  meters  above  a  point  opposite  the  mouth  of  Sauk  River,  2 
inches  north  of  hole  in  bowlder  where  copper  bolt  was  leaded  by  United  States 
engineers  from  the  St.  Paul  office.  The  copper  bolt  has  been  dug  out,  but  T.  B.  M. 
110  is  practically  at  the  same  elevation. 

Elevation,  312.3537  meters,  1,024.792  feet. 

P.  B.  M.^|i^  is  a  tile  and  pipe  1  mile  above  Sauk  Rapids,  Minn.,  100  loeters  below 
foot  of  Clarks  Island,  directly  opposite  small  towhead,  in  northwest  comer  of  auiall 
cultivated  field,  at  Junction  of  fences,  15  meters  back  from  left  bank  of  river,  and 
about  100  meters  above  a  signboard  on  railroad  which  reads  **  Sank  Rapids  One 
Mile."    Blazed  5- inch  oak,  160^—11  meters. 

Elevation  bolt  in  tile,  311.5143  meters,  1,022.038  feet. 

Elevation  cap  on  pipe,  312.7219  meters,  1,026.000  feet. 

T.  B.  M.  112  is  on  Northern  Pacific  Railway,  350  meters  above  mile  post  77  and 
about  200  meters  below  @  Sauk  Rapids ;  being  the  highest  point  on  the  bell  of  large 
cast  iron  drainpipe  directly  over  mark  cut  thus  /\;  it  is  on  the  east  end  of  the  upper 
one  of  two  drainpipes  of  opening  under  railroad. 

Elevation  313.0747  meters,  1,0^.157  feet. 

P.  B.M.  ^il^isa  tile  and  pipe  about  4  miles  above  the  town  of  Sauk  Rapids,  150 
meters  back  from  left  bank  of  river  at  foot  of  Wantab  Rapids,  in  comer  of^fenoe  on 
west  side  of  public  road,  on  property  of  J.  K.  Miller.  East  and  west  fence  is  Miiler'a 
south  line,  and  is  center  line  through  sections  3  and  4.  Blazed  trees :  lO-incli  oak, 
3350—9.1  meters;  9-inch  oak, 21<>— 4.9  meters;  9-inch  oak,  71^—1.5  meters. 

Elevation  bolt  in  tile»  818.8884  meters,  1,046.215  feet. 
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EleyatioD  cap  on  pipe,  320.0939  meters,  1,060.186  feet* 

P.  B.M.  ^*^  is  a  tile  and  pipe  on  pablio  road,  about  600  meters  below  large  granite 
knob  (known  as  Little  Rook)  on  which  is  @  Waatab,  abont  600  meters  baoK  from 
left  bank  of  river,  on  high  ground  back  of  cultivated  field,  125.  meters  south  of 
juDefcioD  of  fences,  and  one-half  meter  west  of  fence  on  west  side  of  road.  Blazed 
trees:  6- inch  oak,  278° — 4.5  meters;  6-inoh  oak,  308^—4  meters. 

Elevation  bolt  in  tile,  318.2722  meters,  1,044.209  feet. 

Elevation  cap  on  pipe,  319.4799  meters,  1,048.172  feet. 

P.B.  M.^  is  a  tile  and  pipe  10  meters  back  from  left  bank  of  river,  about  one- 
half  mile  above  Brockaway  Schoolbonse  No.  7, 4  miles  below  Kice,  Minn.,  on  prop- 
erty of  J.  H.  Anderson,  and  about  350  meters  above  his  house,  in  open  grassy  spot,  73 
meters  below  an  east  and  west  fence  which  runs  to  water's  edge.  Blazed  trees: 
15-inch  oak,  197°— 9  meters;  20-inoh  oak, 287i°— 13.5  meters;  18-inch  oak,26°^4.9 
meters. 

Elevation  bolt  in  tile,  320.4282  meters,  1,051.283  feet. 

Elevation  cap  on  pipe,  321.6390  meters,  1,055.256  feet. 

P.B.M.@Back  Base  (Rice  Base  Line)  is  a  tile  and  pipe  in  open  prairie  300  feet 
west  of  Northern  Pacific  Railway,  2  miles  south  of  Rices  Station,  about  10  meters 
loath  of  section  line. 

Elevation  bolt  in  tile,  328.0445  meters,  1,076.271  feet. 

Elevation  cap  on  pipe,  329.2572  meters,  1,080.250  feet. 

P.  B.  M.  @  River  Base  (Rice  Base  Line)  is  a  tile  and  pipe  on  left  bank  of  river,  in 
public  roan,  about  2  miles  below  Rice,  Minn.,  about  one-half  mile  above  ferry,  and 
8  meters  below  section  line. 

Elevation  bolt  in  tile,  326.9484  meters,  1,072.675  feet. 

Elevation  cap  on  pipe,  328.1613  meters,  1,076.654  feet. 

P.  B.  M.  ^g^  is  a  tile  and  pipe  in  public  road  li  miles  below  Rice,  Minn.,  on  high 
terraee  about  200  meters  back  from  left  bank  of  river,  18  meters  below  junction  of 
fences,  one-half  meter  toward  river  from  fence  on  north  side  of  road  ad^ioining 
property  of  Minneapolis  Loan  and  Trust  Company,  190  meters  downstream  from 
where  road  makes  an  angle  and  runs  north  to  Rice.  Log  house  stands  near  angle  in 
road. 

Elevation  bolt  in  tile,  327.5580  meters,  1,074.675  feet. 

Elevation  cap  on  pipe,  328.7700  meters,  1,078.651  feet. 

T.  M.  B.  129  is  a  nail  in  north  root  of  12-inch  post  oak  in  field,  about  100  meters  east 
of  R.  L.  Rnssers  house,  about  200  meters  below  road  from  RussePs  Ferry  to  Rice, 
Minn. 

Elevation,  326.8738  meters,  1,072.430  feet. 

P.  M.  B.  H^  iB  A  tile  and  pipe  in  public  road,  about  600  meters  above  Russels  Ferry, 
which  is  due  west  of  Rice,  Minn.,  400  meters  back  from  left  bank  of  river,  one-half 
meter  east  of  fence  on  west  side  of  road,  100  meters  above  house  of  George  P.  McGee, 
who  owns  the  property  on  east  side  of  road;  property  on  west  side  of  road  belongs 
to  Robert  Rnssel. 

Elevation  bolt  in  tile,  327.1366  meters,  1,073.292  feet. 

Elevation  cap  on  i>ipe,  328.3471  meters,  1,077.264  feet. 

T.  B.  M.  133  is  a  nail  in  south  root  of  18-inch  post  oak  on  top  of  high  bank  on  east 
Bide  of  Platte  River,  about  2  miles  above  P.  B.  M.  ^$^,  5  meters  west  offence  on  west 
side  of  cultivated  field,  and  about  200  meters  below  John  Wilson's  house. 

Elevation,  331.5086  meters,  1,087.636  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  50  meters  back  from  left  bank  of  river  opposite  head 
of  Islands  Nos.  88  and  89,  about  1^  mUes  above  mouth  of  Platte  River,  on  property 
of  J.  H.  Higgins  and  230  meters  downstream  from  his  house,  one-half  meter  south  of 
east  and  west  fence  at  edge  of  timber  and  cultivation.  Blazed  ti'ees :  18-inch  oak, 
60°— 10.6  meters;  18-inch  oak,  102°— 6.4  meters;  15-inch  oak,  263^-^5.6  meters. 

Elevation  bolt  in  tile,  324.7024  meters,  1,065.306  feet. 

Elevation  cap  on  pipe,  325.9105  meters,  1,069.270  feet. 

P.B.M. 'J^is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  opposite 
North  Prairie,  Minn.,  on  top  of  high  lidge  in  oak  timber,  16  meters  south  of  public 
road  which  mna  from  Royalton  to  North  Prairie  Ferry,  about  100  meters  back  from 
eorner  of  fence.  Blazed  trees :  15-inoh  oak  stub,  129° — ^9.3  meters ;  15-inch  oak  stub, 
228^^13.4  meters. 

Elevation  bolt  in  tile,  330.9593  meters,  1,085.834  feet. 

Elevation  cap  on  pipe,  332.1719  meters,  1,089.813  feet. 

P.B.M.^^'  is  a  tile  and  pipe  opposite  iiead  of  Island  No.  77,  about  1^  miles  above 
wagon  bridge  over  Mississippi  River,  known  as  the  Royalton  Bridge,  on  top  of  high 
terrace,  about  400  meters  back  from  left  bank  of  river,  on  property  of  Peter  McDou- 
gftU  anid  about  275  meters  above  his  house,  one-half  meter  west  of  a  wire  fence  at 
edge  of  timber  and  cultivation.    Blazed  tree :  20-inch  oak,  79°  25^—21.7  meters. 

Elevation  bolt  in  tile,  337.6581  meters,  1,107.812  feet. 

Elevation  cap  on  pipe,  338.8698  meters,  1,111.788  feet. 

P.  B.  M.  ^f  ^  is  a  tile  and  pipe  11  meters  back  from  left  bank  of  river,  4^  miles  above 
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Royal  ton  bridge,  460  metera  below  CmBa  Island,  250  laeten  below  Island  Ko.  73. 
opposite  lower  end  of  oalti  vated  field,  abont  20  metera  below  a  bnneh  of  wliifee  birch 
which  stands  at  water's  edge  (only  birch  in  this  vioinity),  in  timber.  Blaxed  tnes: 
18-inch  oak,  2(P-<U.9  meters;  8-inoh  oak,  83^—9.8  meters;  12-inoh  oak,  STi^'— 6.S 
meters. 

Eleyation  bolt  in  tile,  339.0878  meters,  1.112.503  feet. 

Elevation  cap  on  pipe,  840.2879  meters,  1,116.440  feet. 

P.  B.  M.  ^g<2  is  a  tile  and  pipe  on  left  bank  of  river,  4  miles  below  Little  Falls,  Ifiim., 
at  head  of  Island  No.  64,  on  property  of  George  Kmger  and  30  meters  below  his 
house,  30  meters  toward  river  from  pnblic  road.  Blazed  tiees:  18-inoh  oak,  7€R—^ 
meters ;  15-inch  oak,  130^ — 9  meters. 

Elevation  bolt  in  tile,  842.4031  meters,  1,123.880  feet. 

Elevation  cap  on  pipe,  343.6060  meters,  1,127.326  feet. 

P.  B.  M.  '§^  is  a  tile  and  pipe  400  meters  back  from  left  bank  of  river,  at  kesd  of 
Island  No.  59,  abont  three-fonrths  of  a  mile  below  Little  Falls,  Minn.,  on  property 
of  P.  W.  Hayes  and  on  his  south  line,  at  Junction  of  fences,  about  200  metaiB  wert 
of  public  road,  in  pasture.  Blazed  trees :  18-inoh  oak,  266^ — 18.4  meteis;  lO-inch 
oak,  294^—15.4  meters;  12-inch  oak,  125^—23.8  meters. 

Elevation  bolt  in  tile,  345.2608  meters,  1,132.756  feet. 

Elevation  cap  on  pipe,  346.4712  meters,  1,136.727  feet. 

T.  B.  M.  .152  is  in  Little  Falls,  Minn.,  on  Hotel  Buckman,  at  sontheast  eomflr  of 
First  street  and  First  avenue,  south,  bein^  a  square  cut  in  top  of  lower  step  at  First 
street  entrance  to  hotel,  6  inches  above  sidewalk  and  34  incnes  south  of  northwest 
eorner  of  hotel,  marked  U.  D  S. 

Elevation,  345.6964  meters,  1,134.185  feet. 

P.  B.  M.  ^S*  is  a  tile  and  pipe  5  meters  baek  from  top  of  left  bank  of  river,  abont  1 
mile  above  railroad  bridge  over  Missifisippi  River  at. Little  Falls,  Minn.,  in  open 
place  in  timber  opposite  entrance  to  fair  grounds,  200  meters  below  foot  of  larj^ 
island ;  a  wagon  road  is  out  down  to  river  in  front  of  benchmark.  Blazed  trees :  5- 
inch  oak,  8SP~7.9  meters;  8-inch  oak,  248^^21.6  meters;  8-inoh  oak,  294<'— 22.5 
meterH. 

Elevation  bolt  in  tae,  347.1058  meters,  1,138.809  feet. 

Elevation  cap  on  pipe,  348.3026  meters,  1,142.735  feet. 

P.  B.  M.  3}^  is  a  tile  ana  pipe  in  public  road  at  Belle  Prairie  Chnreb,  i^  miles  above 
Little  Falls,  Minn.,  300  meters  baek  from  left  bank  of  river,  three-fourths  of  a  meter 
west  of  fence  on  east  side  of  road,  17  meters  north  of  Junction  of  feneee,  and  44 
meters  north  from  line  of  north  wall  of  Belle  Prairie  Church.  Biased  tree:  IS-inch 
oak,  259^ — 1.9  meters. 

Elevation  bolt  in  tUe,  350.0824  meters,  1,148.575  feet. 

Elevation  cap  on  pipe,  ^1.2947  meters,  1,152.552  feet. 

P.  B.  M.  >S^ Is  a  tile  and  pipe  in  public  road  3  miles  above  Belle  Prairie  Chnreh, 
abont  500  meters  back  from  left  bank  of  river,  opposite  foot  of  Island  No.  45,  one- 
half  meter  east  of  fence  on  west  side  of  road,  2  meters  south  of  fenoe  comer,  15 
meters  south  of  Leon  Bellefenil's  house.    Blazed  tree :  20-inch  oak,  306^ — ^24  meters. 

Elevation  bolt  in  tUe,  352.4012  meters,  1,156.182  feet. 

Elevation  cap  on  pipe,  353.6116  meters,  1,160.154  feet. 

P.  B.  M.  ^  is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  4^  miles 
below  ferry  at  Fort  Ripley,  Minn.,  one-half  mile  below  foot  of  Island  No.  38,  oppo- 
site point  where  timber  commences  along  river,  on  property  of  D.  Branchaud  and 
about  600  meters  below  his  house,  one-half  meter  east  of  north  and  south  fence,  8 
meters  south  of  junction  of  fences,  100  meters  above  upper  one  of  two  lone  pine  trees 
which  stand  in  cultivated  field.    Blazed  tree :  10-inoh  oak,  304^—4.4  meters. 

Elevation  bolt  in  tile,  354.4513  meters,  1,162.908  feet. 

Elevation  cap  on  pipe,  355.6660  meters,  1,166.894  feet. 

P.  B.  M.  ^g^  is  a  tile  and  pipe  in  north  and  south  wagon  road  500  meters  back  from 
left  bank  of  river,  1^  miles  below  Fort  Ripley  ferry,  opposite  foot  of  Island  No.  2A, 
500  meters  below  J.  F.  Kimball's  house;  adjoining  property  belongs  to  W.  A.  Clark, 
three-fonrths  of  a  meter  from  fence  on  west  side  of  road,  125  meters  sontii  of  Jane- 
tion  of  fences.    Blazed  tree :  7-inch  oak,  229*^ — 3  meters. 

Elevation  bolt  in  tile,  356.9822  meters,  1,171.212  feet. 

Elevation  cap  on  pipe,  358.1992  meters,  1,175.205  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  right  of  way  of  Northern  Pacifio  Railwaj,  abont 
1  mile  above  Fort  Ripley  station,  about  150  meters  above  railroad  bridge  over  Noco- 
sippi  River,  one-half  meter  west  of  fence  on  east  side  of  track,  8  meters  south  of  line 
of  south  wall  of  house  on  opposite  side  of  track.  Blazed  tree:  8-inch  oak,  281^—6.2 
meters.    Sontheast  comer  of  house,  74^  26' — 54.2  meters. 

Elevation  bolt  in  tile,  359.9706  meters,  1,181.017  feet. 

Elevation  cap  on  pipe,  361.1852  meters,  1,185.001  feet. 

P.  B.  M.  3§A  is  a  tile  and  pipe  8  miles  above  Old  Fort  Ripley,  one-half  meter  east  of 
an  old  fence  on  top  of  len  bank  of  river,  opposite  a  lone  30-inch  elm  snag  which 
stands  on  top  of  right  bank,  200  meters  above  a  large  bnnoh  of  small  pines  stanoing 
near  river,  Erectly  back  of  an  18-inch  Norway  pine  which  stands  on  slope  of  river 
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bank  and  is  the  only  one  in  the  vicinity.    Blazed  treed:  18-inch  Norway  pine»  110^ — 
6.2  meters;  10-inch  jack  pine,  38^^7.5  meters. 

Elevation  bolt  in  tile,  359.7840  meters,  1,180.404  feet. 

Elevation  cap  on  pipe,  360.9947  meters,  1,184.376  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  300  meters  back  from  left  bank  of  river,  abont  200 
meters  above  Island  No.  22,  on  property  of  George  Smith  and  170  meters  downstream 
from  his  house,  in  pastnre,  one-half  meter  west  of  north  and  soath  fence,  50  meters 
north  of  fence  comer.    Blazed  tree:  Lone  8-inch  oak,  214^ — 11.6  meters. 

Elevation  bolt  in  tile«  366.9857  meters,  1,204.032  feet. 

Elevation  cap  on  pipe,  368.1960  meters,  1,208.003  feet. 

P.  B.  M.*i^  is  a  tile  and  pipe  on  left  bank  of  river  near  Old  Crow  Wing  Ferry, 
about  opposite  upper  mouth  of  Crow  Wing  River,  on  property  of  Charles  Bailey,  15 
meters  north  from  corner  of  timber,  75  meters  back  irom  crest  of  high  ridge.  Mr. 
Bailey's  house  stands  sooth  20^  east  (magnetic  bearing)  about  250  meters.  Blazed 
trees:  10-inch  oak,  182^—13.1  meters;  8-inch  oak,  342^—6.3  meters. 

Elevation  bolt  in  tile,  368.0038  meters,  1,207.372  feet. 

Elevation  cap  on  pipe,  369.2145  meters,  1,211.344  feet. 

P.  B.  M.  ^  is  a  tile  and  pipe  3  miles  above  Old  Crow  Wing  Ferry,  on  top  of  high 
ridge,  20  meters  back  from  water's  edge  on  left  bank  of  river,  500  meters  below  a 
cultivated  field  on  ri^ht  bank,  low  ground  along  river  on  both  sides  of  benchmark: 
an  18-inch  Norway  pine  stands  on  slope  of  bank  5  meters  downstream  and  a  deaa 
snag  stands  30  meters  upstream  on  slope  of  bank.  Blazed  trees:  15-inch  white  pine, 
6"^ — 6  meters;  18-inch  Norway  pine,  124° — 11.2  meters. 

Elevation  bolt  in  tile,  364.9946  meters,  1,197.500  feet. 

Elevation  cap  on  pipe,  366.2046  meters,  1.201.470  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  on  left  bank  of  riyer  31  miles  below  railroad  bridge 
at  Brainerd,  Minn.,  100  meters  below  mouth  of  Buffalo  Creek,  50  meters  above  head 
of  island,  on  top  of  ridge,  30  meters  back  from  water's  edge,  abont  50  meters  above 
a  mound.  Blazed  trees:  8- inch  jack  pine,  291^—4.8  meters;  10-inch  Jack  pine, 
344° — 3.9  meters;  8-inch  Jack  pine,  85^ — 5.9  meters. 

Elevation  bolt  in  tile,  369.5155  meters,  1,212.332  feet. 

Elevation  cap  on  pipe,  370.7241  meters,  1,216.297  feet. 

T.  B.  M.  195  is  the  nighest  point,  on  large  granit-e  bowlder,  about  2  meters  east  of 
Northern  Pacific  Railway  track,  2f  miles  l^low  Brainerd,  Minn.,  one-fourth  mile 
above  milepost  3,  and  Just  below  road  crossing. 

Elevation,  383.5632  meters,  1,258.421  feet. 

T.  B.  M.  196  is  on  Northern  Pacific  Railway  right  of  way,  1^  miles  below  Brainerd, 
Minn.,  one-half  mile  below  milepost  1,  being  a  square  cut  on  highest  point  of 
large  granite  bowlder  5  meters  east  of  track,  6  inches  north  of  hole  in  top  of  lM>wlder, 
at  south  end  of  railroad  cut. 

Elevation,  878.6376  meters,  1,242.260  feet. 

P.  B.  M.  ^>  is  a  tile  and  pipe  in  Brainerd,  Minn.,  on  top  of  high  bank,  about  600 
meters  below  lower  wagon  bridge  over  Mississippi  River,  300  meters  back  from  left 
bank  of  river,  at  corner  of  fence  near  southwest  corner  of  Third  and  Quince  streets, 
5  meters  nortn  of  south  line  of  Quince  street,  40  meters  north  of  George  SargenVs 
honse  and  1  meter  northwest  of  northeast  corner  of  his  lot. 

Elevation  bolt  in  tile,  376.7972  meters,  1,236.222  feet. 

Elevation  cap  on  pipe,  378.0065  meters,  1,240.190  feet. 

P. B. M.  ''Sanitarium''  is  in  Brainerd,  Minn.,  in  southeast  comer  of  Sanitarinm 
(Northern  Pacific  Railway  Hospital)  grounds,  on  right  bank  of  river,  at  west  end  of 
Northern  Pacific  Railway  Bridge  over  Mississippi  River,  two  meters  from  east  fence 
and  5  meters  from  south  fence  around  Sanitarium  grounds;  established  nnder  the 
direction  of  United  States  engineer  ofiice  at  St.  Paul.  Minn.  It  is  the  head  of  a 
copper  bolt  in  stone  16  inches  square  and  6  inches  thick,  sunk  4  feet  in  ground  and 
surmounted  by  an  iron  pipe  4  inches  in  diameter  and  4  feet  long,  with  oast-iron  cap 
at  surface  of  ground  marked  with  letters  **  U.  S.  K.  B.  M.'' 

Elevation  bolt  in  tile,  374.5545  meters,  1,228.864  feet. 

Elevation  cap  on  pipe,  375.7975  meters,  1,232.942  feet. 

P.  B.  M.  @  South  Base  (Brainerd  Base  Line)  is  a  tile  and  pipe  on  south  side  of  jack- 
pine  grove,  20  meters  from  edge  of  high  ground,  and  on  prolongation  of  north  and 
Booth  street  (Mill  street)  leading  south  from  sawmill  in  northeast  Brainerd.  Sup- 
posed to  be  in  alley  of  a  newly  surveyed  addition,  about  20  feet  east  of  line  of  ditch 
nmning  south  across  meadow  lands.  Blazed  trees:  8-inch  Jack  pine,  188^—11.2 
meters;  6-inch  jack  pine,  261^-- 15.1  meters. 
Elevation  bolt  in  tile,  375.8285  meters,  1,233.044  feet. 
Elevation  cap  on  pipe,  377.0406  meters,  1,237.021  feet. 

P.B.M.@North  Base  (Brainerd  Base  Line)  is  a  tile  and  pipe  in  center  of  Mill 
street  in  northeast  Brainerd,  abont  150  meters  from  left  bank  of  river,  11  meters 
iiearly  sonth  of  switch  block  on  Brainerd  and  Northern  Minnesota  Railway,  40 
meters  northeast  of  road  crossing,  and  opposite  east  and  west  roadway  through 
Brainerd  Lnmber  Company's  lumber  yard. 
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Elevation  bolt  in  tile,  373.1287  meters,  1,224.187  feet. 

Elevation  cap  on  pipe,  374.3425  meters,  1,228.169  feet. 

P.  B.  M.  ^^  is  ft  tile  aod  pipe  in  nortlieaet  Brainerd,  Minn.,  25  meters  baek  tnm 
left  bank  of  river,  in  front  of  X  I  W  sawmill,  25  meters  toward  river  from  railroad 
track,  and  abont  250  meters  below  end  of  railroad  bridge.  Blazed  tree:  Norway 
pine,  166°  15'— 20.5  meters ;  @  North  Base,  17^  83'— 163.8  meters. 

Elevation  bolt  in  tile,  373.6330  meters,  1,225.841  feet. 

Elevation  cap  on  pipe,  374.8412  meters,  1,229.805  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  on  left  bank  of  river  3  miles  above  sawmill  In  nofrtli- 
east  Brainerd,  Minn.,  on  ridge  abont  44  feet  aboTe  water  surface,  one- half  mil« 
above  point  where  river  narrows  up,  200  meters  above  a  high  wooded  point  (150  fert 
high),  directly  back  of  low  point  of  land,  100  meters  above  a  bay  on  right  bank, 
and  75  meters  back  from  water's  edf^e.  Blazed  trees:  Jack  pine,  181^^—12.7  meien; 
jack  pine,  317^ — 5.4  meters;  jack  pine,  23^ — 10.6  meters. 

Elevation  bolt  in  tile,  37&7286  meters,  1,235.997  feet. 

Elevation  cap  on  pipe,  377.9419  meters,  1,239.978  feet. 

T.  B.  M.210  is  top  of  8-iuch  boat  spike  in  top  of  22-inch  Norway  pine  stamp  10 
metera  west  of  P.  B.  M.  ^^;  stump  is  burned  on  north  side. 

Elevation,  376.5606  meters,  1,235.446  feet. 

T.  B.  M.  211  is  a  twenty-penny  wire  nail  in  west  root  of  15-inch  jack  pine  5  meten 
east  of  P.  B.  M.  ^^,  one  of  the  witness  trees  for  the  P.  B.  M. 

Elevation,  377.6105  meters,  1,238.891  feet. 

T.  B.  M.  264  is  about  one-half  mile  back  of  Markey's  house,  on  right  bank  of  river, 
just  above  @  Parker,  abont  5  miles  above  Brainerd.  Minn.,  being  a  nail  in  root  of 
12-inch  jack  pine  at  junction  of  road  from  Markey^s  with  main  road.  Just  above  a 
vacant  house.    Tree  marked  with  letters. 

Elevation,  377.8347  meters,  1,239.626  feet. 

T.  B.  M.  212  Ib  on  top  of  left  bank  of  river  about  600  meters  above  month  of  Babbit 
River,  in  front  of  P.  B.  M.  H^,  being  a  nail  in  east  root  of  lO-iuoh  jack  pine. 

Elevation,  378.1392  meters,  1,240.625  feet. 

P.  B.  M.  ^t'-  i>  A  tile  and  pipe  about  600  meters  aboTe  the  month  of  Rabbit  River, 
on  left  bank  about  65  meters  back  from  top  of  bank,  surrounded  by  three  large 
white  pines,  abont  100  meters  above  Island  No.  4  and  about  40  meters  upstream  from 
highest  point  of  ridge.  Blazed  trees:  36-inch  white  pine,  240^ — 10.3  meters,  24-ineh 
white  pine,  33P — 2.9  meters ;  36-inch  white  pine,  49^ — 13.5  meters. 

Elevation  bolt  in  tile,  374.6177  meters,  1,229.170  feet. 

Elevation  cap  on  pipe,  375.8535  meters,  1,233.126  feet. 

T.  B.  M.  212A  is  a  thirty-penny  wire  nail  in  east  root  of  36-inch  white  pine  13.5 
meters  south  of  P.  B.  M.  ^^. 

Elevation,  375.8515  meters,  1,233.120  feet. 

P.  B.  M.  ^'^  is  a  tile  and  pipe  3^  miles  above  the  mouth  of  Rabbit  River,  on  top  of 
hi^h  ridge,  100  meters  back  from  water's  edge  on  left  bank  of  river,  75  meters  above 
point  where  rid^e  leaves  the  river,  one-half  mile  below  Half  Moon  Marsh,  in  See.  1| 
T.  47  N.,  R.  30  W .,  of  fourth  principal  meridian,  near  a  Norway  pine  on  top  of  ridge. 
Blazed  trees:  Norway  pine,  91^—16.3  meters;  20-inch  white  pine,  186^-— 37  meten. 

Elevation  bolt  in  tile,  384.0616  meters,  1,260.056  feet. 

Elevation  cap  on  pipe,  385«2685,  1,264.016  feet. 

P.  B.  M.  ^^  is  a  tile  and  pipe  30  meters  back  from  left  bank  of  river,  600  meters 
above  Dr.  Camp's  house  (Old  Indian  Mission),  in  timber,  75  meters  below  month  of 
slough  on  right  bank.  Blazed  trees:  15-inch  basswood,  257° — 1.6  meters:  12-ineh 
ash,  348^—^5.5  meters;  18-inch  ash,  75^—8.6  meters. 

Elevation  bolt  in  tile,  365.5359  meters,  1,199.276  feet. 

Elevation  cap  on  pipe,  366.7446  meters,  1,203.241  feet. 

T.  B.  M.  223  is  on  left  bank  of  river  2  meters  from  water's  edge,  at  point  where 
bluff  leaves  the  river,  about  1,200  meters  above  P.  B.  M.  ^^,  being  a  ten -penny  wire 
nail  in  root  of  10-inoh  oottonwood  tree  marked  B.  M.  on  river  side. 

Elevation,  365.3933  meters,  1.198.808  feet. 

T.  B.  M.  225  is  on  left  bank  of  river  If  miles  above  Dr.  Camp's  house  (Old  Indian 
Mission),  10  meters  above  point  where  bluff  leaves  the  river,  being  a  5-inch  boat 
spike  in  8-inch  ash  tree  5  meters  from  water's  edge:  tree  marked  B.  M. on  riverside. 

Elevation,  365.6681  meters,  1,199.709  feet. 

P.  B.  M.  a* tt  is  a  tile  and  pipe  on  left  bank  of  riyer  1^  miles  below  month  of  Pine 
River,  I  mile  above  Foster's  house,  on  north  slope  of  ridge,  5  meters  back  frx>m  bank 
of  river,  25  meters  upstream  from  highest  point  of  ridge,  in  section  17,  abont  one- 
fourth  mile  north  of  south  line.  Blazed  trees :  6-inch  Norway  pine,  185°— ^.6  meters; 
10-inch  white  pine,  268*^—9.6  meters;  6-inch  Norway  pine,  237" — 3.2  metera. 

Elevation  bolt  in  tile,  370.6408  meters,  1,216.024  feet. 

Elevation  cap  on  pipe,  371.8504  meters,  1,219.992  feet. 

P.  B.  M.  AfJ-  is  a  tile  and  pipe  on  left  bank  of  river  2^  miles  above  month  of  Pine 
River,  1  mile  below  Island  Lake,  35  meters  back  from  top  of  bank,  75  meters  below 
high  ridge,  2  meters  west  of  wagon  road,  in  section  15.  Blazed  trees:  8- inch  ask, 
©50—15.3  meters;  24-inoh  oak,  236°— 34.2  meters;  24-inch  oak,  336^—16  metera. 
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Elevation  bolt  in  tile,  368.5431  tnetora,  1,209.142  feet. 
Elevatiou  cap  on  pipe,  369.7470  meters,  1,213.092  feet.  . 

P.  B.  H.  ^^^  is  a  tile  and  pipe  54  meters  back  from  left  bank  of  river,  abont  tbroe- 
fonrtha  of  a  mile  below  Townead  Rapids,  in  section  24,  about  one-fourtb  of  a  mile 
west  ot  township  line,  on  first  l>ench  back  from  river,  opposite  a  point  when^  ln<:1i 
suiid  bank  strikes  river,  near  two  2'1-iuch  white  pines  standing  northeast.  Bla/.cd 
trees:  24-inch  white  pine,  302^ — 6.3  meters;  18-inch  white  pine,  59° — 15.7  meters; 
12-inch  white  pine,  148° — 15.2  meters. 
Elevation  bolt  in  tile,  370.3287  meters,  1,215.000  feet. 
Elevation  cap  on  pipe,  371.5396  meters,  1,218.973  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  on  left  bank  of  river  abont  25  meters  above  head  of 
Island  No.  1,  5  meters  back  from  top  of  high  bank,  15  meters  from  water's  e<lge,  15 
meters  downstream  from  small  ravine.  Blazed  trees :  15  inch  white  pine,  62°  20' — ^21 
meters;  6  inch  white  pine,  179° — 10.6  meters. 

Elevation  bolt  in  tile,  373.8269  meters,  1,226.477  feet. 
Elevation  cap  on  piiie,  375.0383  meters.  1,230.452  feet. 

P.  B.  M.  3f  ^  is  a  tile  and  pipe  on  left  bank  of  river,  1^  miles  above  Denii  Brook, 
on  top  of  high  bank  8  meters  back  from  top,  at  east  edge  of  cultivated  field,  200 
meters  below  house  on  right  bank,  in  section  2.    Blazed  trees:  7-inch  Jack  pine, 
278°— 9  meters;  10-inch  lack  pine,  217°— 1.6  meters. 
Elevation  bolt  in  tile,  375.4597  meters,  1,231.834  feet. 
Elevation  cap  on  pipe,  376.6699  meters,  1,235.805  feet. 

P.  B.  M.  ^1^  is  a  tile  and  pipe  on  left  bank  of  river,  250  meters  above  mouth  of 
Hay  Creek,  on  hi^h  gronnd  75  meters  back  from  river,  on  property  of  John  Doteler, 
near  fence  which  is  the  line  between  John  Doteler  and  Frank  Doteler;  339°  7'— ^.1 
meters  to  northwest  comer  of  Frank  Doteler's  house. 
Elevation  bolt  in  tile,  373.6236  meters,  1,225  810  feet. 
Elevation  cap  on  pipe,  374.8329  meters,  1,229.778  feet. 

T.  B.  M.  251  is  in  public  road  on  left  bank  of  river,  50  meters  below  bridge  over 
Cedar  Brook,  15  meters  Arom  river  bank,  being  a  nail  in  root  on  river  side  of2i-foot 
elm  tree. 
Elevation,  371.2845  meters,  1,218.136  feet. 

P.  B.  M.  3|^  is  a  tile  and  pipe  abont  600  meters  above  mouth  of  Cedar  Brook,  in 
cultivated  field.  Just  inside  of  fence  on  south  side  of  public  road,  35  meters  below 
junction  of  fences,  50  meters  back  from  left  bank  of  river,  on  property  of  D.  McGillis 
estate,  100  meters  above  house  and  oin  same  side  of  road. 
Elevation  bolt  in  tile,  371.2173  meters,  1,217.915  feet. 
Elevation  cap  on  pipe,  372.4282  meters,  1,221.888  feet. 

P.  B.  M.  H^  is  a  tile  and  pipe  3  miles  below  Aitkin,  Minn.,  on  property  of  Conrad 
Schwab  and  about  50  meters  southeast  of  his  house,  75  meters  back  from  left  bank 
of  river,  3  meters  east  of  small  ditch,  3  meters  west  of  fence,  in  section  15.  Blazed 
trees:  SiS-inch  basswood,  39° — 23.1  meters;  8-inch  basswood,  105° — 3.5  meters;  15- 
inch  ash,  173°— 5.3  meters. 
Elevation  bolt  in  tile,  371.3552  meters,  1,218.368  feet. 
Elevation  cap  on  pipe,  372.5613  meters,  1,222.325  feet. 

T.  B.  M.  259  18  in  Aitkin,  Minn.,  being  a  20-penny  wire  nail  in  northwest  root  of 
20-inch  white  pine  tree  standing  in  street  near  southwest  corner  of  Aitkin  County 
conrt-hon8€  yard ;  nail  is  1  meter  from  tree,  2  meters  south  of  fence,  and  6  meters 
east  of  fence  comer. 
Elevation,  374.3109  meters,  1,228.065  feet. 

P.  B.  M.  "Court  House''  is  in  Aitkin,  Minn.,  being  a  horizontal  furrow  in  copper 
bolt  leaded  into  second  course  of  brick  above  foundation  at  southwest  comer  of  L 
on  south  side  of  Aitkin  County  court-house,  8  inches  east  of  corner  and  4  feet  above 
ground.     Court-house  built  in  1888.    Marked  U.  0  S.  P.  B.  M. 
Elevation,  376.7681  meters,  1,236.127  feet. 

P.B.  M.^^  is  a  tile  and  pipe  in  Aitkin,  Minn.,  in  cultivated  field,  one-half  meter 
west  of  fence  on  west  side  of  street  leading  to  wagon  bridgeover  Mississippi  River,  11 
meters  south  of  fence  corner  on  'property  of  Hodgeden  and  McDonald,  and  about 
75  meters  back  from  left  bank  of  river. 
Elevation  bolt  in  tile,  37 1.2985  meters,  1,218.182  feet. 
Elevation  cap  on  pipe,  372.5095  meters,  1,222.155  feet. 

T.  B.  M.273  is  a  wire  nail  in  east  root  of  2i-foot  elm  tree,  abont  3  meters  south  of 
©Lower Base,  Aitkin  Base  Line. 
Elevation,  372.3065  meterH,  1,221.489  feet. 

P.  B.  M.  ^  Lower  Base  (Aitkin  Base  Line)  is  a  tile  and  pipe,  about  20  meters 
back  from  left  bank  of  river,  abont  1,500  meters  above  wagon  bridge  over  Missis- 
sippi River  at  Aitkin,  Minn.,  at  extreme  lower  end  of  point  of  timber,  on  line  with 
east  and  west  road,  ^0  meters  west  of  angle  in  road  at  township  line,  one-fourth  of 
a  mile  south  of  section  line  between  sections  13  and  24. 
Elevation  bolt  in  tile,  371.3653  meters,  1,218.401  feet. 
Elevation  eapon  pipe,  372.5787  meters,  1,222.382  feet. 
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Appendix  1  B. 

nSTBDCTlOKB  FOB  PBBCIBK  UTBL  VOBK. 

Offiok  or  TBK  Sbcretast,  Misbibstppi  River  ComnssioTT, 

Si.  Lo*ii,  Mo.,  February  S8, 1899. 
i  followinic  (general  inatrnctioiiB,  amended  to  dat«,  are  isaued  for  the  gaidanoe 
utUat  eogineen  and  otheis  undar  the  ordeis  of  this  office. 

Masom  H.  Patbicx, 

Captai*,  Corp*  of  E*ei»etm, 

Stcrttart  MUHttippi  Bintr  CvMmiitUm, 

nrsTBUonoNS  pob  pbboisb  LBVua. 

(nHM>ti. — The  InatninieDtB  used  on  thit  work  are  the  Kem  lorell  and  rods, 
a  to  those  used  in  the  preciBe  leveli  of  3wiz«rland,  and  were  made  by  J.  Kern, 
iraa.  The  InstraiaeDt,  with  tripod,  weiKhs  22  ponnda.  It  has  tluee  steel  level- 
orewa,  with  enlarged  iphenoal  ends  at  bottom,  which  are  held  to  the  tripod 
by  damps  fitting  over  the  spherical  enlaTfcementB.  The  wye  adjnatment  is  by 
*  of  a  thnmbearew  of  very  fine  thread,  bo  that  the  laat  final  centering  of  the 
le  is  made  with  this  Borew.  The  bubble  tnbe  la  fixed  in  a  striding  metal  case 
ed  with  wood,  with  braaa  enda  fitting  on  the  collars  of  the  telescope.  The 
le  eaM  has  a  glaas  cover  and  a  mirror  that  may  be  raised  to  the  angle  of  45° 
a  r«fl«oi  th«  babble  image  to  the  eye  of  the  obMrver  at  the  eyepiece.     The  t«]e- 

elampa  alto  hold  the  bnbble  case  in  position.  Tbia  is  romored,  however,  when 
istmmeDt  ia  carried.  The  t«lMCope  gives  an  inverted  image.  The  telescope 
liree  horizontal  wlrea,  all  of  which  are  read  and  the  mean  taken  aa  the  reading 
at  sight.  Thia  alao  givea  a  atadia  meaanrement  of  the  distaDoe. 
J  rode  an  3  meters  long,  made  of  two  pine  board  a  with  a  T-shaped  oroas  section, 
ded  with  an  iron  spnr  at  bottom  with  a  flat  end,  and  a  watch  level  by  which  to 
it  vertical.  They  are  graduated  to  centimeters,  and  are  read  by  estimation  to 
Deters.    So  target  ia  neied  except  at  river  cruMings. 

lueof  I«ritl  divMont. — Hefore  commencing  operations  the  oonatantAof  the  instrn- 
>  will  be  detei'iiiined.  The  most  important  of  these  ia  the  valne  of  one  division 
B  level  tnbe.  This  can  best  be  determined  by  means  of  a  level  trier,  It  can 
>e  determined  in  the  field  aa  follows : 

up  the  ioatrnment  firmly,  mounting  it  on  a  wooden  poat,  If  possible,  or  bettor 
on  a  stone  pier.  Set  np  a  rod  in  its  tripod  at  snch  a  distance  that  it  can  be  die- 
ly  read  through  the  telescope.  The  dititance  abould  be  at  least  60",  or,  if  the 
I  very  atil],  lUO'",  and  should  be  carel'nllv  meaaared.  Adjnst  the  instrament 
nlly.  taking  such  len^^th  of  bubble  in  the  level  tnbe  that  its  ends  will  be  aboot 
liddle  or  tenth  graduated  line  on  each  side.  Direct  the  telescope  to  the  rod  and 
eana  of  the  elevation  screw  cause  the  babble  to  ran  to  near  one  end  of  the  level. 
!iilly  note  the  position  of  the  three  wires  on  the  rod  and  the  reading  of  the 
Now,  by  mesne  of  the  elevation  screw,  cause  the  bubble  to  rnn  to  near  the 

end  of  the  tnbe  and  not«  the  reading  of  the  wires  and  bubbles  as  before.  One 
t  for  Talae  of  one  division  of  level  can  then  be  obtained.  Thia  operation  should 
peated  ten  times.  The  elevation  of  the  rod  should  be  changed  oi^coaioually 
eeo  seta  in  order  to  avoid  estimating  the  same  part  of  the  same  centimeter  on 
od.    It  will  be  safflclent  to  ran  the  bubble  five  aivisione  each  eide  of  its  central 


— T"     —  amount  of  displacement  of  babble  between  two  readings,  r,  t>  ^  oot- 

inding  means  of  three  thread  readings  on  rod,  and  t^  value  of  one  division  of 
in  seconds  of  are,  t'  ^  value  of  one  division  of  level  In  milllmeterB  per  meter, 

,,^^      2(r'-r)         „afl.,._2,Q00(»'-r) 
k  sin  1"  (d  +  d^),  k(d  +  d')- 

biM.— With  the  value  of  one  divisiou  of  the  level  table*  will  be  oonstrnoted 
ing  the  correction  to  be  applied  to  a  rod  reading  for  an  observed  inclination  of 

evel  and  for  a  distance  determined  by  interval  betweeo  extreme  threads. 

the  level  babble  i«  well  ground  equal  displaceojents  of  the  babble,  say  of  two 

lions,  will  correspond  to  equal  displacements  on  the  lod. 

tel/iuimiing$. — Before  using  the  level  or  determining  its  value  the  fa8l«nlng  of 
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tlie  glaw.  The  other  mid  ahoald  ba  lightl;  clamped  ao  thkt  tfae  tube  miiy  tx 
expand  and  oontrsct  vltb  temperatare  ohangeo.  The  cotton  packing  at  \ 
Blioald  not  exert  a  lateral  strain  oD  the  tube.  All  level  tabea  irill  b«  nnmba 
have  their  nambers  marked  upon  them. 

InaipiaUti  of  lelfcopt  Hn^t.— Id  order  to  detennine  the  iii«qtialitj  intbe  U 
dnga  the  iDBtrument  ■honld  be  monuted  on  a  itone  pier  or  otber  f  no  mpp 
carefully  leveled.  The  ends  ot  the  horizontal  bar  directly  nnder  the  wjm  ah 
flrmly  lupported  by  blocks  or  larKO  nails  to  prevent  motion  of  the  instnuBi 
vertical  plane.  The  level  nhonld  tie  oarefDlly  Bdjnst«d  and  the  initrament  c 
to  prevent  its  moving  in  azimath.  Now,  with  the  eyepiece  of  the  telesrope  c 
elevating  screw,  note  the  reading  of  the  bubble  when  level  is  set  on  teieaooi 
in  direct  and  reversed  position.  Now  reverse  the  telncope  in  the  wytm  aod  i 
level  as  before.     iSeveral  Mte  of  obaervationa  shoald  be  made. 

Let  b,  b'^  IncliDStion  of  telescope  »•  denoted  by  tneaiiB  of  level  readio 
teleeoope  direct  and  ravened,  then  the  ineqnality  of  ringap=  j  ^      Ir'^ 

ineqnality  of  rings  in  millimeters 
.  .no  determinations  of  the  Talus  O    . 
sarve;  gave  probable  errors  of  4^  0".M6  and  ±  0".&tl. 

Tbe  iiieqaaiity  may  be  etpreased  in  seeoadB  of  arc  if  desired,  bnt  for  port 
comjmtation  is  best  eipnwsed  in  millimeters  per  meter,  as  it  oun  tlien  be  co 
directly  with  the  errors  of  adjnstment  of  level  and  colUmation. 

Centering  of  object-glau. — Thecenteringof  tfaeobjeat-glaas  will  be  examined 
may  be  done  aa  follows : 

Draw  oat  tbe  eyepiece  nntil  the  threads  are  no  longer  visible.  Direct  t 
scope  npon  some  well-detiDed  object,  and  while  looking  at  it  rotate  the  telss 
its  wyes;  if  the  object  remains  steatly  the  object-glass  is  snfficiently  well  ct 
Should  the  object  appear  nnsteadv  the  fault  can  only  be  remedied  by  a  makt 
objective  shonld  be  tirmly  screwed  into  the  telescope. 

Wirt  isJCTTalii. — Tba  values  of  the  wire  intervals  will  be  determined  as  \ 
S<'t  up  a  rod  at  carefally  meaaured  distances  of  10",  20™,  30^'.  lOO™  from  the 
ment.  Read  the  rod  ten  times  at  each  ilistance.  Tbe  rod  may  be  altered  i 
tion,  tbe  level  may  be  oansed  to  change,  and  the  telescope  may  be  rotated  1 
verted)  in  order  to  change  the  posiliun  of  the  wires,  or  threads,  on  the  rod. 

Taking  tbe  mean  of  the  ten  observed  differences  of  readings  of  the  exttetee 
at  each  station  oocnpied  by  the  rod,  a  table  will  be  coostmcted  giving  in  mc 
diatanc:e  of  the  rod  from  the  instmment  for  any  observed  diffeienoe  of 
between  extreme  wires. 

Lenglh  of  Tod>. — Unless  the  rods  need  have  been  pre vionsly  compared  wi 
known  standard  they  will  1m  compared  with  ench  other  and  their  relative 
determined.  This  may  l>e  done  by  eeiablishing  two  tiied  points,  or  two  foo 
at  e<|nal  distanres  from  the  itistrnment  and  differing  ineleration  abont  2.T 
dist.iDce  shonld  be  about  10'".  Determine  the  difference  of  elevation  of  tb 
by  re:idins;  each  rod  on  each  point.  A  comparison  of  the  resnltiog  GifTerenct 
vatioa  will  give  relative  lengths  of  metiTS  on  rods.  Ten  measurements  wi 
rod  will  be  determined.  Tbe  elevation  of  tbe  inatrnment  will  be  slightly  i 
between  each  set  in  order  to  elimiUiite  errors  in  estimating  the  millimeteTa 
rod  will  be  namberrd  and  have  its  namber  marked  on  it.  The  rods  shonld 
kept  dry  and  providedwith  canva«  covers  to  prot«ct  them  while  being  carrie 

Tbe  distance,  which  will  be  called  A,  twtween  the  Kcro  of  gradnatioo  of 
and  tbe  bottom  of  the  steel  spur  on  which  the  rod  ataods  will  be  carefall 
mined;  thin  distance  should  be  made  exactly  the  same  for  each  pair  of  roda  1 
off  tbe  steel  spur  if  necessary.  This  may  be  determined  by  meaenring  the  i 
between  bottom  of  spur  and  zero  or  first  gradnation  on  rod  by  tbe  use  of 
angled  triangle  and  scale.  It  may  also  be  determined  b.v  means  of  another 
rod,  the  gradnations  of  which  commence  at  the  foot  of  Iho  rod,  by  determii 
height  of  (he  inittmment  above  some  died  point  and  subtracting  it  from  t 
ing  of  the  tod  to  be  det«rmined.     The  relative  lenirtha  of  tba  rods  mnst  be  ki 

Whenever  a  bench  mark  is  connected  with  in  anch  a  way  that  the  rod  is  no 
dirertlyon  the  B.  M.  thia  quantity  A  enters  into  the  computation  of  diffe: 

Ailjastmmtt, — Before  oommenoing  work  at  any  time  all  adjustments  wilt 


bubble  centered,  aod  when  inverted  or  rotated  ISO^  abont  its  a 
cenlered,  then  repeat  with  instmment  in  first  poaitlon. 

Let  r^mean  rod  reading  when  the  teiescope  is  normal. 

Let  ri^mean  rod  reading  when  the  telescope  is  inveried. 
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D^distsnce  in  matera  from  iostrument  to  tod.  Then  ooUinuttJon  error 
~-~  in  niillimeters  per  nister. 

cullimatioii  Mror  of  the  mskn  of  the  horizontal  threads  Hhonld  not  exceed 

-  per  meter. 

<  hori^outalitf  of  the  horizontal  nitee  wiU  be  exumined  by  movjiig  the  tele- 

in  Hzimath  so  that  the  rod  shall  appear  to  move  throngh  the  field  of  the  tole- 
If  the  threads  are  horizontal  tlie  reading  on  the  rod  will  be  the  same,  tiie 
ua  of  the  level,  wliich  should  be  olusel;  watched,  remaining  the  same.  If  the 
la  *re  fonnd  to  be  not  hoiizuntal  they  will  be  made  so  by  tnmin(;  the  telescope 
11  amount  in  the  wyes.  When  the  thread  wires  have  once  been  made  hori- 
i.  small  screws  which  abut  aealnst  projection  of  wye  above  elevating  screw 
1  be  so  adjusted  that  when  they  press  against  this  projection  the  wires  are 
>ntal.  If  the  vertical  thread  is  tlien  inclined,  as  shown  by  the  pinmb  line 
led  to  the  rod,  it  must  remain  so. 

idjnst  the  Btriiling  level,  i.e.,  to  make  the  tangent  of  the  level  tnbe  parallel  to 
tper  surfaoe  of  the  telescope  rings,  it  is  neoesxary  to  make  a  lat«ral  adjustment 

vertical  atijustment  as  follows: 

make  the  lateral  adjnstment,  raise  the  clips  fastening  the  level  to  the  telescope 
svolve  the  level  aboot  the  telescope  a  short  distance  each  side  of  the  vertical. 
)  bubble  runs  in  opposite  directions  when  on  opposite  sides  of  the  vertical,  the 
is  to  be  adjasted  b;  means  of  the  opposing  horizontal  screws  at  one  end  of  the 
□ntil  snoh  is  not  the  case. 

make  the  vertical  n(liiiBtineQt,8et  np  a  rod  at  a  distance  of  abont  60  meters  and 
ibe  wires  with  the  tulescnpe  normal,  level  direct,  and  the  bubble  in  the  center; 
le  the  level,  center  the  bnhble.  and  read  the  rod;  then  read  the  rod,  with  the 

in  the  £rst  position,  to  ascertain  if  any  changes  have  occurred  diirtnr^  the 
rations.     Be  careful  to  eliminate  parallax  when  reading  the  bnhhle  in  the 

r^mean  of  rod  readings  with  level  direct, 
r'  ^mean  of  rod  readings  with  level  reversed. 
D  ^^distance  in  meters  from  iustrument  to  rod. 
lu  error  of  inclination,  I^--,,  -  in  millimeters  per  meter. 

s  error  is  to  be  adjnst4.'d  by  the  opposing  vertical  screws  at  one  end  of  the  level 
The  error  of  ailjustmcut  nin.'<t  not  he  iktlowed  to  exceed  two  divisioiiH  of  the 
Care  mnat  be  taken  thnt  the  tetescolx'  rings  are  free  from  dust  while  adjnst- 
be  level.  After  baving  mode  the  vertical  adjustment  it  will  be  necessary  to 
ine  the  lateral  adjustment  again,  since  making  one  of  these  adjustments  affects 

make  the  tangent  of  the  level  tube  and  vertical  axis  of  revolution  perpendio- 
to  each  other,  ioonen  the  small  clamp  screw  at  one  end  of  the  boHxontal  bar 
led  to  the  vertical  axis  and  by  means  of  the  elevating  screw  raise  or  lower  that 
if  the  upper  hurizontiil  bar  until  the  telescope  can  he  rotated  IHO^  from  any 
on  and  have  the  level  reading  the  same  in  both  poaitiiina. 

adjust  the  level  attached  to  the  rod,  set  up  the  rod  in  its  tripod  In  such  a  posl- 
,hat  when  a  plumb  line  is  attached  to  the  small  hook  near  the  top  of  the  rod 
oint  of  the  pinmb  bob  ehall  coincide  with  the  noiut  of  a  small  c»ne  attached 
)  rod  near  its  foot.  Now  bring  the  level  bubble' to  the  center  hy  means  of  the 
ng  screws.  In  making  this  adjnetuient  the  rod  should  nut  be  exposed  to 
ind,  as  the  plnmb  line  la  iufluenoed  thereby.  This  ndjnxtment  will  be  made 
Jit  once  each  day. 

ing  up  (*e  iniiruMait. — Each  time  that  the  inetroment  is  set  up  at  a  station  its 
fill  first  he  mode  vertical  by  moans  of  the  leveling;  sciews  in  such  manner  that 
eleacope  may  be  turned  aruuud  the  horizon  without  the  bubble  of  the  level 
ng  a  great  number  of  divisions.  The  telexcope  is  finally  made  horizontal  by 
B  of  the  elevating  screw.  The  bubble  must  be  in  the  oeuter  at  the  moment  of 
ving. 

Il<r)iijlketnalrummf.~-Theinstmment  wbenin  nseoutrlit  always  to  be  sheltered 
the  sun  and  wind.  It  is  carried  from  station  to  station  without  being  din- 
ted, hnt  the  level  should  be  taken  off  and  tarried  in  the  hand.  Thesuiiill 
:i  screw  at  the  end  of  horizontal  bar  and  the  lar^e  screw  which  fastens  the 
iment  immovably  to  the  tripod  should  both  be  turned  tight  before  moving  the 

'ding  rod*. — The  tods  mnst  be  placed  on  the  plates  or  pins  which  accompany 
and  held  in  a  vertical  position  as  indicated  by  the  spherical  level  alliiihed. 
advisable  to  always  use  the  same  rod  with  the  name  foot  plate.  Id  ptaiiiig  the 
ilates,  groat  care  should  be  taken  that  the v  be  horizon tnl,  on  firm  <;ruuii<l.  and 
iable  to  change.  The  surface  of  the  «ronnd.  if  not  firm  or  level,  shr.uld  l>e 
red.    When  pins  are  used  in  hard  ground  they  should  not  be  driven  down  hftrd. 


(  , 
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but  only  fir  enimi^  te  be  tUble;  they  will  rise  dnriag  obserrstioiiB  If  tibey  ■• 
driTen  naid. 

Erran  of  MmtltktmL — ^The  erron  of  a^nstment  of  coUimation  and  inoliiiatioB  viH 
be  determined  at  bej^nning  and  end  of  each  series  of  obserTatione — ^that  is  to  sst. 
after  haying  monnted  the  instmmeat  and  before  dismoanting  it,  and  in  all  eases  st 
least  onee  each  day.  If  the  instminent  has  been  deranged  by  a  Jar  the  e< 
mast  be  determined  anew. 

Hie  idgebraio  sum  of  the  erion  of  a4]nstment  mnst  not  ezeeed  two  lerel 
and  oommonly  should  not  exceed  one.  All  the  details  of  the  determiaatloo  of  the 
errors  of  lodgment  mast  be  entered  in  the  notebook  in  their  proper  plaee.  It  k 
always  adylMble  to  have  the  errors  of  adjastment  as  small  as  possible,  and  wbcm- 
sary  that  they  be  well  determined.  The  time  of  making  these  deteiminatioaa  will 
be  reeorded  in  the  notebook. 

DnplioaUn§  work. — ^In  all  work  along  the  main  line  of  IotoIs  eaoh  obeerver  will 
daplioate  his  own  work  by  ronning^  over  the  line  in  opposite  diieetioiia^  pvafesaUy 
nnder  similar  conditions  as  to  illnminationa,  etc. 

Order  of  uting  rod$, — ^While  eonnecting  two  beneh  marks  the  order  of  osnig  tha  vsis 
will  be  as  follows: 


Root 


ROD  2 


ROD  7 


lo  the  aboTe  figore  let  I,  I*.  P,  etc.,  represent  the  sacceesiTO  stationa  oecnpied  by 
the  instrnment.  B.  M.,  aS  ar\  etc.,  occapied  by  rod  I,  and  a,  a',  etc.,  the  positiou 
occopied  by  rod  2.  The  iDstraineDt  being  set  op  at  I.  Rod  1  is  placed  on  B.  M.  and 
rod  2  at  a,  making  the  distance  I-a  eqaal  to  I-B.  M.  Rod  1  is  then  read  and  inune- 
diately  afterwards  rod  2.  The  time  elapsing  between  these  readings  should  not 
exceed  five  minntes  and  oommonly  will  not  exceed  one  mionte.  The  inslaiuneBt  is 
theo  carried  to  !■,  and  rod  1  to  a^,  the  distance  a-I'  and  I'-a^  being  eqnaL  Rod  1 
will  then  be  read  and  immediately  afterwards  rod  2. 

The  instmment  will  then  be  taken  to  P  and  the  rods  read  in  the  order  1,  3.  Work 
will  be  continued  in  this  manner  until  the  other  bench  mark  is  reaehed.  Rod  I  most 
be  placed  upon  this  bench  mark,  which  will  be  the  rerolar  order  if  tibers  have  been 
an  even  number  of  instrument  stations.  If  there  have  been  an  odd  number  of  instm- 
ment stations,  at  the  last  station  use  rod  1  for  both  backsight  and  foresight. 

If  the  lengths  of  meters  on  rods  are  the  same  and  the  valaes  of  A  of  the  rods  are 
equal,  the  stretch  may  be  closed  on  either  rod.  While  leveling,  the  rate  of  progreei 
in  favorable  weather  will  be  abont  1  kilometer  per  hour. 

In  order  to  reduce  the  discrepancies  due  to  settling  of  the  instrument,  the  order  of 
reading  the  rods  will  alternate.  That  is,  at  I  the  backsight  will  be  read  first  and 
then  the  foresight;  at  I^  the  foresight  will  be  read  first  and  then  the  baoksight,  and 
so  on  throughout  the  length  of  the  line. 

Order  of  observing^ — After  having  properly  leveled  the  instmment  at  any  station, 
always  making  the  vertical  wire  occupy  the  same  relative  position  with  regard  to 
the  center  line  of  the  rod,  the  observations  will  be  made  and  recorded  in  the  follow- 
ing order :  The  bubble  of  the  level  being  kept  in  the  center  while  threads  are  being 
read.  First  read  the  level,  then  the  position  of  the  threads  on  the  rod  will  be  read, 
the  millimeters  being  estimated,  and  finally  the  level  will  be  read  again.  The 
Observer  will  then  read  the  rod  a  second  time  to  make  sure  that  no  error  has  been 
made.  The  recorder  will  then  take  the  differences  between  the  readings  of  the 
middle  and  extreme  wires  to  gnard  against  errors,  and  if  these  differences  denote 
any  error  the  observations  must  be  repeated.  If  an  error  exists,  it  will  be  shown  by 
too  great  a  difference  between  the  dinerences.  This  is  a  most  important  eheek  and 
must  not  be  neglected.  These  difierences  will  i^so  serve  as  a  check  upon  the  dis- 
tances between  the  instrument  and  rods. 

The  recorder  shonld  also  check  the  level  readings,  when  bubble  is  not  centered,  to 
make  sure  that  errors  of  whole  divisions  have  not  been  made.  This  may  be  done  by 
summing  up  the  readinffs  and  noticing  the  length  of  the  bubble. 

Reading  level. — In  reading  the  level  by  means  of  the  mirror,  oare  shonld  be  taken 
that  the  position  of  the  eye  is  such  that  there  will  be  parallax.  Suoh  positions  oan 
be  determined  once  for  all  when  the  mirror  is  at  its  sreatest  angle  of  elevation,  by  a 
second  person  reading  the  level  directly  while  the  observer  finds  the  position  from 
which  the  reading  of  the  level  In  the  mirror  is  the  same. 

Form  of  field  noiee, — ^The  notes  will  be  kept  in  the  form  given  in  notebooks,  ss 
shown  in  the  sample  below.    When  once  a  number  has  been  written  down  it  mnst 
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;IA  ^  tigiti. — Th«  lengths  of  sighte  UAm  will  depend  npon  the  oondltion  of 
mosphsTe,  bat  the  rod  ihonld  alwsya  be  near  enongb  to  be  leen  distinotif .  It 
«  •eldom  that  lengths  of  sight*  greater  than  100  meters  can  be  talcen.  The 
icht  and  foneight  corresponding  to  any  inatmment  station  mnat  not  differ  In 
1  Dy  mon  than  4  metera  and  the  sum  of  tbe  lengthB  of  the  backsights  and  foi«> 
I  between  an*  two  beuoh  maifcs  Bhoald  be  eqa^. 

he  obaeiTer  ha«  the  alighteit  oanee  to  think  the  inBtrament  has  been  bi  tbe 
listurbed,  or  that  the  refraction  baa  ohanped  between  tbe  tiwee  of  reading  the 
>ds,  he  eboold  repeat  the  obeerratioD  antil  aatia&ctory  reaalte  are  obtained. 
tting  (treoBM. — wbeneTer  it  ia  neceaaar;  that  tbe  Una  of  levels  shoald  cross  a 
or  other  wide  obstrnotioQ,  a  narrow  place  shonld  be  chosen.  Firm  points 
1  be  set  npon  tbe  two  banks,  levels  in  good  adjustment  are  set  np  on  opposite 
)f  the  atieam  abont  ID  meter*  from  each  oenoh  mark,  and  both  leTcIs  go  throngh 
me  operation.  The  distant  rod  will  reqnirea  target.  Each  observer  first  reads 
)  bench  muk  nearest  him.  once  with  theteleacope  normal  and  level  direct  and 


jlesQope  normal,  level  direct, 
^elescope  normal,  level  reveised. 
'eleacope  inverted,  level  direct, 
i'eleseope  inverted,  level  reversed, 
'elescope  Inverted,  level  reversed, 
i'elesoope  inverted,  level  direot. 
'elescope  normal,  level  direct, 
relesoope  normal,  level  reversed. 

•e  eight  readings  oonatitnte  one  set  for  tb*  dlreet  ran.  Then  take  eight  mora 
iga  in  the  same  order  for  the  reverse  ran,  then  each  observer  tarns  to  Iha 
at  bench  mark  and  reads  as  he  did  at  tbe  beginning.  ObnerverH  and  instm. 
I  change  places  uid  repeat  tbe  observations  at  theae  new  stations.  The  simnl- 
iia  levels  eliminate  refraction ;  tbe  ohanKe  of  station  elimlnateB  oarvalnre  and 

instmmental  errors  for  each  indivldnal  initrnmant.  Unless  good  resalls  are 
led  tbe  observations  should  be  repeated  nntil  the  resnlts  obtained  oome  within 
reecribed  limit*  of  error.  If  bnt  one  level  can  be  nsed  the  operation  will  be 
rmed  in  the  same  order,  bnt  tbe  time  ocanpied  in  oroaaing  mnst  be  as  small  a* 

ma*a»t  bmo\  Marlu. — Permanent  benoh  marks  will  be  eatabliBhed  at  Intervals 
[lile*  along  the  river  and  o  miles  on  lines  connecting  the  river  line  proper  with 
iber  levels  or  benoh  marks. 

«e  bench  marks  will  consist  of  a  thoroaghly  vitrlQed  tile  i  by  18  bjr  18  inches, 
i  3  feet  below  tbe  Bnjrfkce  of  the  (cronnd  and  sanuoanted  by  a  4-inch  wrought 
lipeaaasnrfaoe  mark.  Tbe  tile  aEould  have  time  to  settle  before  leveling  to  it, 
tue  and  pipe  will  be  snltably  marked  to  designate  tbe  character  of  the  point. 
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where  they  cad  he  easily  found  ftnd  where  they  will  not  he  distorhed.    Ploperty 
oomera  should  he  utilized  where  practicahle. 

In  addition  to  the  above,  benches  should  be  established  on  permanent  brick  or 
stone  structures  by  leading  into  them  a  horizontal  or  vertical  copper  bolt  with  the 
letters  U.  S.  P.  B.  M.  out  near  it.  A  small  hole  in  the  center  of  the  bolt  will  be  the 
point  of  reference. 

Connecting  with  bench  mark. — ^In  connecting  with  a  bench  mark,  if  the  bolt  is  veni- 
cal  the  foot  of  the  rod  is  placed  directli^  upon  it.  If  the  bolt  is  horizontal  in  th? 
wall  of  a  building  or  other  structure,  it  will  be  connected  with  in  the  followir^ 
manner:  8et  up  the  instrument  in  such  a  position  and  at  such  an  elevation  that  ti;^ 
small  hole  in  the  bolt  may  be  bisected  by  the  middle  thread  without  displacing  the 
level  by  more  than  five  divisions,  using  the  elevating  screw  for  making  this  bi&^- 
tioD.  Since  the  instrument  can  be  raised  or  lowered  about  2  centimeters  by  means 
of  the  leveling  screws,  the  instrument  can  be  placed  in  such  a  position  by  two  or 
three  trials. 

Now  bisect  the  bench  m«rk  with  the  telescope  normal  and  also  inverted,  noting 
the  reading  of  the  level.  Read  the  rod  on  the  plate  with  the  telescope  in  both  posi- 
tions and  the  bubble  in  the  center.  It  is  necessary  to  eliminate  collimation  of  the 
middle  wire  by  inverting  the  telescope,  since  the  collimation  of  the  middle  wire  is 
not  the  same  as  that  of  the  three  wires.  The  quantity  A  (distance  between  the  rero 
of  the  rod  and  the  bottom  of  the  spur)  must  be  taken  into  account  when  a  bench 
mark  is  connected  with  in  this  manner.  The  distance  of  bench  mark  from  instru- 
ment must  be  determined  and  recorded. 

Clonng  work  far  ike  da^.— Whenever  work  is  stopped  at  least  two  temporsnr 
bench  marks  should  be  established.'  These  will  consist  of  large  nails  or  spikt-s 
driven  their  entire  length  vertically  into  the  base  of  trees  or  in  the  tops  of  soomi 
stakes.  The  mean  elevation  of  these  two  benches  will  be  used  in  continuing  the 
work. 

De$cr%bing  bench  marks. — Every  bench  mark  will  be  fully  described  in  the  notebook 
and  a  carenil  sketch  will  be  made  of  its  surroundings.  Its  position  with  refereoce 
to  the  most  prominent  objects  near  it  should  be  given  by  distance  and  direction. 
Public  huildiues,  such  as  depots,  court-houses,  churches,  etc.,  are  the  best  positions 
for  permanent  Den ch  marks.  In  a  villap^e  or  town  several  permanent  bench  marks 
should  be  established  to  insure  at  least  one  being  always  available. 

Determine  elevation  of  base  of  rail. — If  a  railroad  is  crossed  the  elevation  of  the  base 
of  the  rail  will  be  determined,  and  if  leveling  along  a  railroad  the  elevation  of  the 
base  of  the  rail  at  depots  will  be  determined. 

Gauge  zeros. — ^The  elevation  of  the  zeros  of  all  water  gauges  and  also  the  gangs 
bench  marks  will  be  determined. 
f  I  Datum  planes  of  cities. — The  main  line  of  levels  will  be  connected  with  the  datum 

planes  of  cities  along  the  line  and  the  elevations  of  these  planes  will  be  deduced. 

United  States  Engineer  bench  marks. — ^The  main  line  of  levels  will  be  connected  with 
all  accessible  important  United  States  Engineer  bench  marks. 

In  reducing  the  observations  the  nearest  tenth  of  a  millimeter  will  be  retained. 
The  distance  will  be  taken  out  from  the  table  to  the  nearest  meter. 

The  limit  of  discrepancy  in  closing  a  polygon  will  be :  3"*'"  l/distanc^  in  kilometers. 

The  distance  referred  to  is  the  entire  length  of  the  polygon  from  6.  M.  1  to  B.  M.2 
and  back  to  B.  M.  1,  and  the  limit  of  discrepancy  refers  to  the  polygons  between 
successive  bench  marks.  If  the  discrepancy  exceeds  the  prescribed  limit  then  the 
entire  line  must  be  rerun  one  or  more  times,  or  until  the  difference  of  the  direct  and 
reverse  resaltsis  within  the  limit.  In  rerunning  lines  the  third  line  run  should 
alternate  between  direct  and  reverse  directions  so  as  to  keep  the  total  number  of 
direct  and  reverse  lines  equal. 

Field  reductions  of  all  precise  level  notes  will  be  made  and  checked  at  the  end  of 
each  day's  work,  so  as  to  ascertain  before  leaving  the  ground  whether  the  results 
come  within  the  prescribed  limits. 


APPENDIX  1  P. 

BEPOBT   07  MB.   KITA8   TULLT,    ASSISTANT  BKGINBBR,   ON  aAUOES,    RISDUCTION   07 

PHYSICAL  DATA,  AND  OFFICE  PUBLICATIONS. 

St.  Louis,  Ho.,  May  SI,  1899. 

Captaih:  I  have  the  honor  to  submit  the  following  report  of  the  work  pertaining 
togauges;  reduction  of  physical  data,  records,  and  office  publications  since  May  31, 

RBGULAB  gauges. 

The  regular  gauges  maintained  by  the  commission  comprise  14  on  the  Mississippi 
Biver  between  St.  Louis.  Mo.,  and  the  Head  of  the  Passes,  Louisiana;  one  on  the  St 
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icis  liiver  at  the  St.  LoaJB,  Iron  Monntftin  and  Southern  Railwa;  Bridge;  one 
he  White  River  at  Clkrendoti,  Ark.,  uid  one  at  Bnrbre  Lnoding  near  the  head 
he  Atohafalaf  a  RiveT.  A  self- regis tertog  tide  gauge  is  maiutaiued  bf  the  com- 
lioQ  near  Biloxi,  Mlae. 

I  tbo  gangee  nn  the  main  river  have  been  inspected  by  a  party  on  the  U,  S. 
mer  Patrol,  in  charge  of  Surveyor  E.  L.  Hannau,  during  Moveinber,  1898,  to 
mo^,  1S99,  inolosiTe,  aa  followH: 

ipt  Girardeau,  Mo. — This  gauge  wa«  iuHpected  November  14,  1898,  at  a  eta^'e 
.84  feet,  which  was  abont  T  feet  above  the  lowest  reading  of  the  ncaHOD.  Tlie 
[H>rary  geotion  8.5  to  16  feet  was  0.06  foot  low.  Upper  seoiionB  were  praetirally 
ect.  A  new  eection  reading  (Vom  6  to  10  feet  was  set.  A  new  bench  mark  was 
blished  and  the  hnlletin  plates  were  p^iinted, 

le  office  bydrographs  indicated  errors  in  dates  In  February  and  March,  1H06> 
io  were  corrected  by  compariRon  with  gangea  in  the  vicioity. 
;ImoNl,  Mo. — This  gauge  was  inapecced  November  19, 1898,  at  a  atngeof  18.9  feet, 
sections  above  water  were  found  practically  ounect;  the  lower  aectiopa  could 
be  checked. 

eic  .Vadrid,  Jtfo.—This  K<^uge  was  inspected  November  23,  1S9K,  at  a  stage  of  15.08 
,  The  section  1]  to  20  feet  was  found  O.I  foot  low;  the  section  37  to  41  feet  was 
foot  high ;  other  sections  above  water  were  practically  correct.  As  the  nectir>iiB 
B  snpposed  to  be  tirmly  fastened  to  tbetr  sopports  no  cbatige  woe  made  at  the 
ection.  On  February  4^  1899,  the  observer  reported  the  section  11  to  20  feet 
bed  out  iu  the  January  nae.  The  bulletin  was  cleaned  and  painMd  at  inspection. 
lUonicood  Point,  Mo, — This  gauge  was  inspected  November  'Jti,  1S9S,  at  a  stage  of 
1  feet.  Section  11  to  18  feet  was  found  0.13  fool  high;  section  from  26  to  31  feet 
riissiug;  otber  sections  above  water  were  pmeiirQllj  correct.  An  inclined  sec- 
reading  from  13.2  to  36  feet  following  the  elope  of  bank  was  buitt.  The  upper 
of  this  gauge  was  drift  bolted  into  the  root  of  a  cotton  wood  tree  at  top  of  bank. 
irtical  sectiuii  reading  from  7  to  14.8  feet  was  also  set.  Some  painting  and  repairs 
B  done  on  bulletin. 

le  inclined  ganges  oonstrncted  during  the  year  consint  of  sloping  strinueTH  5  by 
L-hes  or  4  by  6  inches  laid  upon  the  surfaee  of  the  ground,  supported  by  8  by  8 
.  posts  aet  into  the  gronnd  aliout  5  feet,  the  horizontal  distance  between  posta 
>g  from  8  to  10  feet.     The  stringers  were  gained  into  and  linnl;  bolted  to  Ibe 

i/fDN,  remt.— This  gauge  was  inspected  November  30,  1898,  at  a  stnge  of  12.06 
.  SeoUoDS  IS  to  16  and  16  to  23  feet  were  fonnd  0.05  and  O.OH  foot  low,  respec- 
ly ;  other  sections  above  waCer  were  practically  correct.  Gauge  was  rebuilt 
I  H.i  to  16  and  22  to  36  feet.  Bulletin  was  raised  and  left  in  good  oriler. 
hoon  Landing,  Miti. — This  gauge  was  inspected  December  7,  1S!#8,  nt  a  stiige  of 
feet.    The  teuiporary  avotion  in  use  was  found  to  be  0.31  foot  low.     The  observot 

b«en  using  temporary  sections  since  June  9  last.  To  avoid  the  caving  bank 
his  site  the  gange  was  uioved  npHtrnam  about  1,400  mettvrs  and  rebuilt.  Tbe 
inal  site  of  this  gauge  is  abont  500  meters  still  farther  upstream,  and  sections 
i  been  moved  up  or  down  stream  from  time  to  time,  bat  tbe  same  elevation  of  tbe 
-has  always  been  maintained.    The  new  gaiiiie  extends  from  0  to  45  feet.     Two 

tional  tree  bench  marks  were  established.  The  bulletin  was  moved  np  to  new 
?e  site. 

iii/loircr  Landing,  Mill. — This  gauge  was  inspected  December  13,  at  astage  of  11.25 
Section  33  to  38  feet  was  found  to  be  0.07  foot  high ;  tbe  sections  above  water 
,  bad  beeo  need  by  observer  were  practically  correct.  The  incliueil  g.in'j;e  was 
lilt  from  15  to  36.5  feet  December  IS.  The  balletin  was  moved,  set  iu  front  of 
old  Sunflower  warehouse,  and  left  in  good  order. 

rkaniai  (.'ily.  Ark. — This  gauge  was  inaj>ected  December  24,  169S,  at  a  stage  of 
3  feet.    The  lower  end  of  temporary  section  in  ntie  was  found  to  he  0.1  ibut  high. 

sections  below  22  feet  had  been  destroyed  by  the  removal  of  piling  to  which 
'  were  fastened.  The  errots  found  in  temporary  gauges  did  not  suScieutly 
mot  for  tbe  large  disorepaneies  in  gauge  readings  ns  shown  on  the  oHlce  bydru- 
>ba.  Probably  tbe  temporary  seetioue  had  been  disturbed  before  the  arrival  of 
ector.  Tbe  discrepancies  probably  arose  from  errors  in  reading  gauge  by  a  snb- 
ite  observer,  as  they  reappeared  immediately  after  the  Ueeetnber  inspection.' 

inspector  visited  the  gauge  again  February  20.  1H9S<,  but  tbe  water  was  tbeu 
re  the  part  of  the  gauge  in  <|UBstion;  nothing  could  he  learned  from  tbe 
irver  to  explain  tbe  large  discrepancies,  amounting  to  2,7  feet  on  Deoemlior  30; 
r  that  the  record  was  apparently  correct.  1'he  records  from  September  11  to 
lumber  30, 1898.  were  corrected  by  cooniinate  platH  from  Greenville  and  month  of 
to  Kiver  gauges.    The  gause  was  rebuilt  at  December  iu»[i  ect  ion  from  8  toll 

The  bulletin  was  repainted  and  lelt  In  good  order. 
reenriile,  Jfi«.— This  gauge  was  in^perted  December  27,  189S,  at  a  stnge  of  10.72 
The  temporary  section  fonnd  in   use  and  other  sections  above  water  were 
!ticBlly  correct.    The  bank  at   gauge  aite  was  being  graded  for  impiOTement 
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work  and  ft  temponury  site  was  selected  about  330  meters  downstream,  wliei«  an 
inclined  gauge  was  constructed  by  nailing  2  by  6  inch  strips  on  ties  of  tramway  of 
eleyator  of  Vioksburg  and  Greenville  Packet  Company ;  this  reads  irom  11.4  to  43.5 
feet.  A  section  of  43  to  50  feet  was  put  up  at  old  site.  Bulletin  was  moved  to  top 
of  levee  and  the  plates  retouched. 

St.  Joseph,  La. — This  gauge  was  inspected  on  December  30,  1898,  at  a  stage  of  9.28 
feet.  The  temporary  section  in  use,  6.5  to  11  feet,  was  correct,  as  was  also  the  high 
water  section,  39  to  49  feet.  Other  temporary  sections  were  from  0.02  to  0.07  foot  in 
error.  An  inclined  gauge  was  partly  built  from  10.2  to  39.4  feet^  and  was  finished 
on  return  visit  in  January.  A  verticiEJ  section  was  built  from  49  to  51  feet.  The 
bnlletiu  board  was  raised  above  high  water  and  painted. 

Bayou  Sara,  La. — This  ^an^e  was  inspected  January  4,  1899,  at  a  stage  of  12.12 
feet.  The  temporary  section  in  use,  10.3  to  14  feet,  was  0.11  foot  low.  The  section  7 
to  12  feet  was  0.07  foot  low.  Other  sections  above  water  were  practically  correct. 
Gauge  was  rebuilt  from  10  to  19  feet  and  from  24  to  34  feet.    Bulletin  was  repainted. 

riaquemine,  La, — This  gauge  was  inspected  January  6,  1899,  at  a  stage  of  12.71 
feet.  The  observer  had  beeu  reading  temporary  sections  at  upper  landing  about  600 
meters  above  regular  gauge  site  since  June,  IsSSi  the  section  found  in  use  read  0.85 
foot  too  low.  It  was  assumed  the  error  accnmnlated  since  September  6,  1898,  as  it 
was  found  correct  about  that  time  by  the  lock  engineers.  New  sections  were  built 
at  the  regular  site,  reading  from  8  to  15  feet  and  24  to  28  feet  vertical,  and  an  inclined 
gauge  from  14.2  to  24.2  feet.    Some  bulletin  plates  were  repainted. 

College  Point,  La. — ^This  gauge  was  inspected  January  7,  1899,  at  a  stage  of  10.13 
feet.  The  section  found  in  use,  6  to  11  feet,  was  0.07  foot  low ;  tiiie  section  14  to  24 
feet  was  0.09  foot  high ;  other  sections  were  practically  correct.  An  inclined  gauge 
was  built  10  to  22.2  feet,  and  the  bulletin  was  painted.  This  inclined  gauge  was 
reported  by  gauge  observer  under  date  of  April  4, 1899,  as  having  been  destroyed  by 
high  water. 

Jf'ort  Jackson,  La. — ^This  gauge  was  inspected  January  13, 1899,  at  a  stage  of  3.8  feet, 
and  was  found  correct. 

On  the  return  trip  of  the  inspection  party  the  gauges  at  and  below  Mhoons  Land- 
ing were  again  visited,  the  bench  marks  examined,  and  data  collected  for  revision  of 
the  printed  descriptions.  The  gauge  records  liave  been  corrected  in  accordance 
with  the  inspection  levels.  The  gauges  on  the  St.  Francis  and  White  rivers  were 
not  inspected,  the  rivers  having  risen  past  low-wa^r  stages  when  the  main  river  was 
finished. 

Tables  Nos.  6  and  7  give  the  maximum  and  minimum  readings  on  all  Available 
gauges  for  1898  and  previous  highest  and  lowest. 

HIGU-WATER  GAUGES. 

The  commission  maintains  182  of  these  gauf^es  between  Cairo  and  Fort  Jackson, 
La.    These  are  fully  described  in  Report  of  Chief  of  Engineers  for  1896,  page  3536. 

These  gauges  were  inspected  by  the  party  on  the  Patrol  from  Cairo  to  Greenville, 
Miss.,  during  November  and  December,  1898,  and  from  Fort  Jackson  to  Greenville  in 
January  and  February,  1899.  All  were  repaired  or  rebuilt  and  left  in  good  order. 
Five  new  gauges  were  erected,  designated  8*,  20^,  51",  62%  and  90^.  The  old  gauges 
No.  8  and  No.  90  will  bo  discontinued  and  records  continued  on  new  gauges  or  corre- 
sponding number  distinguished  as  above.  The  observers  were  supplied  with  postal 
cards  and  instructed  to  report  the  highest  reading,  also  to  drive  a  nail  in  ganj^re  at 
hi^rhest  point  reached  by  the  water  of  this  year.  The  maximum  readings  of  the 
high  water  of  1899  are  given  in  table  No.  8  as  far  as  reports  have  been  received,  alao 
the  highest  readings  of  all  the  regular  gauges  below  Cairo.  The  high  water  of  1897 
is  also  given  for  comparison. 

BILOXI  TIDE  GAUGE. 

The  purpose  for  which  these  tidal  observations  were  undertaken  was  primarily  to 
ftirnlBh  a  plane — ^that  of  mean  sea  level  in  the  Gulf  of  Mexico — to  which  the  eleva- 
tions of  all  bench  marks  of  the  survey  of  the  Mississippi  Biver  could  ultimately  bo 
referred. 

Biloxi  Bay  was  selected  as  a  location  after  full  consideration  of  stability  of  aoil, 
possible  influence  of  river  stages,  and  other  conditions.  That  the  choice  was  a  jadi- 
cious  one  is  indicated  by  subsequent  tidal  observations  near  the  mouth  of  the  river, 
made  for  a  different  purpose,  which  show  unmistakable  effects  of  the  high  stages  of 
the  river.  The  location  at  Biloxi  is  open  to  the  Mississippi  Sound  and  to  the  Galf , 
and  there  is  every  reason  to  regard  it  as  a  favorable  point  for  determining  the  Gulf 
level.  Tidal  observations  were  made  at  Cat  Island  in  1848-49  by  the  United  States 
Coast  Survey,  and  show  about  the  same  range  and  character  of  tides  as  appear  in 
the  present  records.  A  full  discussion  of  tiilal  phenomena  of  the  Gulf  of  Mexico  by 
Mr.  William  Ferrell,  assistant,  United  States  Coast  Survey,  will  be  found  in  appen- 
dix to  Report  of  the  Coast  Survey  for  1874. 
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liB  BUozi  gai]K«  was  located  at  the  bridge  of  what  is  now  the  LouiBvtlle  and 
ibvllle  Ballioad  over  Bilozi  Bay  in  September,  ISSl,  and  haa  lieen  maintaiDed 
re  during  all  the  obserratiaDB.  A  aketch  map — plate  No.  9 — ebnwg  the  location 
the  Biloxi  (C&uge  and  also  the  locations  of  the  gauges  at  Port  Eada  and  Eaet 
f.  The  recoidB  of  the  last  two  Btationa  have  been  obtained  tbrongh  the  oourteey 
MaJ.  James  B.  Qainn.  Corps  of  Engineers,  U.  S.  A.  Hy drograpbn  of  all  theee  it»- 
ns  and  that  of  the  river  gange  at  Bed  River  Landing  are  shown  on  Plate  8.  They 
given  mainly  to  show  the  cbaracterletio  features  oftbe  different  stations  regard- 
I  of  absolnte  elevationB.  It  will  be  noticed  that  Biloxi,  representing  the  linlf, 
I  R  different  period  of  high  water  from  the  river  station  at  Red  Kiver  I^anding. 
)  other  stations  seem  to  be  resnltants  of  these  two  influences.  Especially  is  this 
ioeable  in  tbe  Port  £ads  record,  and  it  therefore  seems  evident  that  this  gfiuge 
old  not  be  need  as  a  standard  of  Gnlf  level  In  comparison  with  Biloxi  during 
h  stages  of  the  river.  No  reference  will  be  made,  except  at  Biloxi,  to  absolnte 
rations  of  water  snrfaoe  at  the  different  stations,  as  it  has  been  decided  to  defer 
isenssion  of  this  qnestion  nntll  after  the  connecting  levels  are  lenui  the  coming 

inoe  the  complete  teenlts  of  the  Bllozl  observationa  ore  now  presented  for  the  first 
le  tiM  followluK  memoranda  of  the  apparatus  nsad  and  methods  employed  in  the 
notion  are  given : 

,  eelf-Teglatoring  tide  gwige  was  made  for  the  Hlssiselppl  River  Commission ;  was 
ignedby  Mr.  B.  S.  Avery,  of  thetidaldivisionof  the  United  States  Coast  Survey, 
Imade  nnderhisenpervistonbyFanth  A.  Co.,of  Waehini.'tou,  D.  C.,earivinl8Sl. 
B  apparatus  was  similar  to  thatfnlly  described  and  illnstrated  in  Appendix  No.  8, 
H>rt  of  the  United  States  Coast  Survey  for  18TB,  page  130.  It  consists  of  a  float 
loeed  in  a  vertical  wooden  box  or  tnbe,  the  float  rising  and  fulling  with  the  water 
fa«e,  tbe  water  being  admitted  to  the  box  by  a  contracted  opening  at  the  bottom. 
i  float  is  suspended  by  a  cord  which  passes  over  a  grooved  wheel  called  the  float 
eel.  The  periphery  of  this  wheel  is  directly  over  the  float  box.  The  wheel  is 
nnted  on  a  steel  shaft  to  which  Is  damped  a  smaller  wheel  with  a  counterpoise 

the  float  attached  to  it.  The  shaft  also  carries  and  revolves  a  smalt  drum ;  this 
im,  by  moans  of  a  email  chain  and  pullevB,  causes  a  pencil  oarriage  to  slide  baclc 
I  forth  parallel  to  the  axis  of  a  large  cylinder  on  which  is  woanii  the  paper  tide 
1,  tbe  cylinder  being  revolved  by  cloohwork  at  a  uniform  rate.  The  coordioateB 
the  curve  traced  by  the  pencil  on  the  paper,  which  is  In  a  continauna  roll  about 
iucbee  wide,  is  the  «me  which  is  furnished  by  the  revolving  cylinder  moved 

the  cloek,  and  the  iielghU  of  the  water  surface,  which  Is  given  by  the  reoord- 
;  pencil  moved  by  the  Qoat.  The  actual  rise  and  fall  of  the  tide  is  shown  on  the 
e  roll  or  maregram  in  the  ratio  that  the  drum  bears  to  the  float  wheel,  whioh 

BllD. 

L  stkff  gangs  was  also  nsed  In  oonneotlon  with  the  self-regieterine  g&uge.  By 
Aina  the  s^ff  and  noting  the  time  on  the  maregram  tbe  latter  can  be  referred  bo 
o  ol  the  staff  gange,  which  is  connected  by  levels  with  bench  marbs  on  shore; 
IS  absolnte  elevations  of  tide  readings  are  eetablisbed.  This  apparatus  was 
tailed  on  the  draw  pier  of  the  railroad  bridge  before  mentioned.  Tbe  reoonl  began 
Angnat,  1881,  and  was  continued,  with  some  interruption  due  to  stoppages  of  tbe 
ok  and  other  causes,  until  June  10,  1886,  when  the  first  series  was  alosed  and  the 
paratns  shipped  to  like  St.  Louis  office.  This  gauge  was  at  the  draw  pier,  where 
)t  placed,  nntU  Jannsry  80,  1884,  when  It  was  moved  to  a  group  of  piles  at  Uie 
rthweat  end  of  draw  span  when  open,  whore  It  remained  to  thi^  endof  the  firat 
ie«:  another  IJAUge  was  establish^  at  the  same  place  for  the  second  series. 
)n  June  21  and  22,  1883,  the  precise-level  party  of  the  commission  closed  the  line 
im  New  Orleans  at  Biloxi  and  established  permanent  bench  marks  on  the  west 
>re  of  the  bay.  Tbe  8-foot  mark  of  the  staff^ gauge  was  connected  with  the  benoh 
Ilka  of  the  precise  levels  and  elevation  of  zero  oi  staff  deduced  therefrom.  This 
'ff  gaage  and  bench  marks  were  again  oonnected  by  levels  In  January,  1884.  No 
'crapanoles  were  found,  A  new  staff  was  set  at  the  new  site  with  its  zero  pre- 
nably  at  the  same  elevation  as  that  of  the  old  staff  gauge.  By  leveling  to  it  in 
ne,  1884,  the  zero  of  this  new  stalf  was  fonnd  to  be  ofthe  same  elevation  as  that 
the  old  Btaff  gauge. 

rheself-reglBtering  tide  gange  selected  fortiie  second  series  of  observationa,  whloh 
gan  October  39, 1896,  was  that  designed  by  A.  Btierle  and  monufactnred  by  H.  Bll- 
am,  Philadelphia,  Pa.  This  instrament  is  very  compact.  While  it  is  not  claimed 
f  it  that  the  principles  of  its  coDStmction  are  new,  its  details  are  very  complete 
d  its  run  has  been  almost  continuous,  except  when  changing  the  paper,  since  its 
rtallment.  A  description  of  ita  establishment,  with  illustrations  of  itB  exact  loca- 
>n,  also  of  th«  float  box  and  a  micrometer  device  for  reading  the  staff  gauge 
signed  bj  tit.  3.  A.  Ookerson,  la  given  in  Report  of  Chief  of  Engineers  for  1896, 
«e3ST3.    Theverticalsoaleof  theniaregrAmUl:13. 

Ui  eslabllahing  the  new  staff  gause  in  October,  1895.  It  was  intended  to  set  Its 
ro  at  the  same  elevation  as  that  ofthe  former  gauge,  but  owing  to  diwmpuiolaa 


1. 
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in  the  bench  marks  nsed  it  was  set  slightly  higher.  In  April.  1898,  precise-lerel  eoii- 
nection  was  made  between  this  gauge  and  all  available  bench  marks  in  the  vieinhv. 
From  the  finally  adopted  valnes  for  the  most  permanent  of  these  bench  marks  iht 
new  staff  was  fonnd  to  be  0.055  foot  higher  than  the  former  staff  gauge. 

OBSBRYATIONS. 

The  observations  of  the  first  series  were  made  by  the  different  bridge  tenders  nsHI 
Jnne,  1884,  when  Mr.  F.  B.  French,  an  assistant  from  this  oflBoe,  was  placed  in  chares 
and  remained  nntil  A  pril  20, 1885,  when  a  bridge  tender  again  assumed  charge.  In 
the  fir8t  series  the  time  notes  and  staff  reading  are  deficient,  except  while  Mr.  Freofb 
was  in  charge  of  the  gauge.  Interruptions  in  the  records  are  frequent.  EspeeialK 
is  this  the  case  in  1883,  only  one  month  of  that  year  being  sufliciently  reliable  for 
use. 

The  observations  of  the  second  series  have  been  made  by  the  bridge  tender,  L.  B. 
Vanderpool,  who  is  still  in  charge  of  the  gau^e.  The  records  of  this  series  are  veiy 
complete  and  satisfactory,  both  as  regards  time  notes  and  staff  readings,  and  tfae 
maregram  is  practically  continuous. 

REDUCTION. 

Before  beginning  the  final  reduction  the  methods  employed  by  the  Coast  Survey 
were  examined  by  the  writer  in  the  tidal  division  of  that  office  and  have  beeo 
closely  followed  in  this  work. 

The  tide  roll  of  the  first  series  being  on  a  large  soale  ordiuates  were  scaled  off  st 
half-hourly  intervals.  The  record  of  the  second  series  being  on  a  smaller  scale  aiid 
more  regular,  on  account  of  a  better  arrangement  of  opening  in  fioat  box,  tiie  onli- 
nates  were  taken  at  hourly  intervals.  These  ordiuates  were  tabulated.  From  tbem 
the  monthly  means  were  computed  and  are  given  in  Table  No.  9,  redneed  to  the 
present  staff  gauge.  These  tabular  means  show  that  the  Gulf  level  is  highest  each 
year  in  the  early  fall  months.  A  comparison  of  barometer -readings  and  of  wind 
records  at  New  Orleans  and  Mobile,  which  were  the  nearest  stations  available,  failed 
to  explain  this.  On  account  of  these  inequalities  in  the  monthly  means  only  yearly 
means  have  been  used  in  deducing  the  final  value  for  mean  Guli  level,  which  is.  as 
given  in  Table  No.  9,  6.0829  feet,  with  a  probable  error  of  ^j^  0.0114  foot,  computed 
from  five  yearly  means.  A  description  is  given  herewith  of  the  bench  marks  st 
Biloxi  Bay  and  their  elevations  with  reference  to  the  zero  of  the  present  staff  gauce. 

The  so-called  preliminary  value  of  mean  Gulf  level  heretofore  used  in  this  office 
was  derived  from  the  records  of  this  gange  during  the  period  from  May  28  to  CN:to- 
ber  13,  1882.  This  period  was  selected  as  being  presumably  &ee  from  the  disturb- 
ing influences  of  northerly  winds.  This  value  reads  6.401  feet  on  the  present  gauge^ 
and  is  0.318  foot  higher  than  the  final  value.  The  difference  between  the  prelimi- 
nary and  final  value  arises  mainly  from  the  fact  that  dnring  the  months  used  in 
obtaining  the  preliminary  value  tne  Gulf  level  is  always  higner  than  the  mean  of 
the  year. 

The  value  for  mean  Gulf  level  used  by  the  Coast  Survev  was  derived  in  that  office 
from  records  of  the  same  gange  covering  a  longer  period  in  1882  and  part  of  1881. 
This  value  reads  on  the  present  gauge  6.175  feet,  and  practically  agrees  with  the 
value  fonnd  for  the  same  period  by  the  final  reduction.  The  Coast  Survey  offer,  as 
a  rough  estimate  of  the  probable  error  of  this  value,  25  millimeters.  See  Report  of 
the  Coast  Survey  for  1887,  page  198,  for  farther  details. 

It  is  apparent  from  the  foregoing  that  there  is  no  real  conflict  between  the  differ- 
ent values  of  mean  sea  level  at  Biloxi;  the  discrepancies  arise  from  the  fact  that 
different  periods  of  time  were  used  in  deducing  these  values.  The  value  here  given 
as  final,  being  deduced  from  five  complete  years,  seems  entitled  to  the  greatest 
weight,  its  probable  error  being  about  3^^  millimeters  as  against  an  estimated  error 
in  the  Coast  Survey  value  of  25  millimeters. 

A  hydrograph  sheet  is  appended,  plate  8,  showing  monthly  means  for  each  year 
and  the  final  mean  drawn  as  a  horizontal  line. 

COMPREHENSIVE  HTDROGRAPH. 

A  comprehensive  hydrograph  of  the  main  river  and  tributaries,  plotted  to  a  small 
scale,  for  a  period  of  28  years,  has  been  commenced  and  is  about  half  completed.  It 
has  been  t>emporarily  laid  aside  for  more  pressing  work. 

PHYSICAL  DATA. 

The  party  on  the  Patrol  repaired  and  reestablished  range  hubs  and  aignala  at  the 
regular  discharge  sections  on  the  main  river.  A  new  section  was  selected  and  laid 
out  at  Thebes,  fil.,  about  45  miles  above  Cairo.    The  only  river  diacharge  measuie- 
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ita  made  tfats  year  were  ten  on  the  St.  Fnmcls  Biver  About  IB  milee  abore  its 
ith,  ftt  ft  Rtage  of  abont  IS  Teet  above  eztrania  low  water.  Wbile  on  the  gaage- 
>ectioii  tnp  the  party  on  the  Patrol  also  eiamined  aiany  of  the  permaDent  roarki 
rhe  Keneral  surrey,  in  aome  oaaes  replacinii  old  atone  marks  with  tile  and  pipe 
ohmaika ;  the  elevatiODa  were  determined  and  noted  for  fatuie  refeienoe. 

OFTICK  PUBLIC ATIONS. 


lingB  of  34  Stations  ou  the  mnin  rivtc  ami  :;'l  un  tlie  tiiljutaTiH.!>.     This  also 
le  deecriptions  of  gniifie  bench  marhs  and  eh'Vntinns  of  gaiti:^  zeros  and  eiti 
b  and  low  readings  on  these  fcanges  to  date.     Records  of  three  itfttiona  on  the 
>er  Mississippi — Kock  Island,  Nashville,  and  Biirliugton — were  added  this  year. 

igfaest  and  Lowest  Annual  Stages  of  the  HlsaissippI  Biver  and  Tribntarles,  to 
t.  This  gives  also  elevationn  nf  gauge  zeros  and  distances  from  Cairo  of  all  sta- 
ll.    This  pamphlet  oontuina  33  pages. 

esoriptioiiH,  Elevations  and  Gendetio  Positions  of  Permanent  Marks,  Cairo,  111,. 
It.  Panl,  Hinn.,  Snrvey  of  the  Mississippi  Kiver.  This  pamphlet  contains  about 
pages. 

he  monthly  reports  of  operations  of  the  secretary  of  the  oommlsaion  have  been 
>ared  and  printed  with  the  reports  of  the  district  ollicers. 

he  proeeediDgs  of  the  eeventy-foarth,  seventy-fifth,  and  seventy -sixth  sessions  at 
commission  have  been  printed,  as  have  also  the  projecta  of  aeoretary  and  district 
lers,  acted  on  at  tboee  sessions. 

pamphlet  of  instructions  fbr  field  work  of  triangnlation,  precise  levels,  topag> 
ly  and  hydrography,  gange  inspections,  and  discharge  measurements  was  pre- 
;cl  and  printed. 

be  professional  records  of  tbe  commission,  coniprising  field  notebooks,  maps,  boat 
ivingt,  and  manusoripta,  have  been  carod  for  and  the  card-index  system  kept  np. 
d€!Bire  to  acknowledge  the  very  able  assistance  of  Mr.  F.  F.  Aitell  during  the 
r,  and  also  that  of  Mr.  E.  J.  Thomas  and  Mr.  W.  C.  Lemen  during  part  o7  the 
r.  These  gentlemen  have  been  most  unremitting  in  Uieir  attention  to  and  Interest 
lie  work  of  this  division. 

Very  respeotAilly,  yoar  obedient  servant, 

SlVAH  Tuu-T, 

Aui*tA%t  Enjfinmt, 
apt.  Mason  M.  Patrick, 

Corptof  Engineen,  U.  S.  A., 


SearataiTi  MUnuipfi  Siver  CoMOtUtUm, 


3480    EEPOET  or 


is 


a  •'ft*  "^5 


THE  CHIEP  or  ENQIKBBBS,  V.  8.  ARVT. 


m 


w 


mm 


h^ 


ht 


iliii  tmm 


+ :+++++++ 


m 


"■■f    111' 


•  eS  sssasssss  8 • s 


ilEII 


^8£:.»«    «8S?  e  . 

mhT    nil  I 


m-i    Hi: 

^4^£»  Has  :  a  a 


S8S3S8E;  &  ..  S 
11*1  m7  I    I   I 


J^sJiJlJlJ 


?SS:?£:  3  .? 


Ilii 


2|l| 


ill 

j:  3  8 

111 

lliiiii  iiiii^^l^'^igiiiiiii 


vSZSSS   88S8  8  S8   38t!&SS5S3  S 


m 


\miiH 


«3 

H 
J  It 


iji 


FEHDIX  W  W — BEFOBT  OF  lUSSISSlPPl  RITEB  C01U1IS810N.     3481 
^SS  :3  :S  :3     :S 


^99  S    S 

s 

s 

mi 

i 

« 

1 

S3 

St 

S88  3   a 

5 

s 
j 

iiii  i 

i 

i 

ia   i  i 


3482      BEPOBT  OF  THB  CHIEF  OF  EKGINBEB8,  U.  8.  ABUT. 


i 


I  '■ 


8 

d 

o 

»« 

« 

« 

1 

5> 

< 

:s 

Hi 

< 

a 

Eh 

•S 

-<l 

e 

S 

o 

a, 

H 

o 

< 

cs 

» 

tn 

^^ 

H 

^ 

^ 

"S- 

< 

ae 

(A 

^ 

H 

s 

> 
S 

M 

Ok 

s 

(/) 

e 

r/J 

e» 

M 

^« 

^ 

s» 

{» 

3 

»*• 

N 

•« 

O 

e 

o 

CO 

«* 

H 

«e 

M 

Ok 

0 

« 

H 

oq 

»^ 

t- 

Cj 

• 

H 

o 

'<> 

K 

^ 

a 

< 

H 

I* 


I 


i 


:8 

:  + 


I 


2 


So 


So 


I* 


4i 


4i 


«93 

+++ 


•      •      •      •      *  _J 


coo     eoft 

"       *  •      • 


0003      _ 

eeeow  — -^o 


it 

00       **  -^     • 

34  5« 


I 


'^     I-  »  3  e — *  * 

(2   Jz;;?  :  :■-/ 


S 


^       I        I     I  I 


'^«Dot^okr> 


I 


"5) 


"^^ 


Q  £  2  *  k  o.-^-5  8 


I 


o  o 


»-H*     .e^    ,     .  "  T  ^  CO  5g  «^     . 


g^  o  c  *  ?  *  5" 


«:  s 

*7 


OP 

Oi 


•     OO 


OO 

e4 


o' 

«    . 


eo     <de4 

J__LL 


s. 


§s 


00  Ok 
CO  ^ 


:^ 


^    2« 


::S9      SS 


•         •         ■ 

A«OCO 


I    I 


M    7 


QOQOt*  w 

•     •     ■     • 


0 


MM   I   L 


o 
oeo 


00  «D 


o 
Okf-O^ 

■       •       •      a 


5SS 

ffi    ^*      • 


•*   I? 


a 
t 


00 

Ok 

00 


.2 


^  s 


o        «o<eo 
CO  Ok  eo  t^o  o 


OO     a»t<!     Hi  -^  "i  KO  wi  t6 


(^< 


8 


«OQOO 

•  *         ■         • 

iOODioao 

60  d  CO  00 


91 

c  o 
-  «i 


:    :| 

<B    «  el 


iC4 

SOO  obu. 

'H  ^00 

'^oo  gjok 


e« 


eo 


C9 


'^  vH  v4 

a  *s.2  ®  • 


c« 


41? 


£:4  S 


H  *  "•  ^  A  Ri 


at  c 


'n  9 


nUii 


^  3  S5    5:5 
^^8S 


C4 


S8 


■     •     •    • 

3  CO  Co  Ok 


38    3S    S3    SS^S^; 

• f  •     •  •  •     •     •    • 


e  fl  d 


r^    ^    •^  CJ  ^       fHAeO  00  CO       »H       2  ^  CO  ^    »-<   •^ 

„g 


I 


J^  o  o  o  o 


•  • 
■   1 

•  I 


•     I 


i  oS  i 


D     •     •    •      • 
O    •     •    •      ■      ' 

5«  M  :  :  : 


3  5  S'^  a  S 


■ 
■ 


to 


I 


I 


a 

OS 


o  o 
QQ 


£  *  o  I 
::=    .53 


o  o 

QQ 


ai  a 

p 
o 


S 


a. 


a|i 


EHDH  W  W — BEPOST  OP  JOBSIBSIPPI  EITBB  COMMISSION.    3483 


iiili 

.  S  SS 
■  -1  -i^ 
1    1       1 

'III! 

SUS!i 

iJJi 

«  s  es 

f 


3484      BBPOBT  OF   THE  CHIEF  OF  ENGINEERS,  U.  8.  ARlfT. 


Table  No.  8.— Ifaxtauim  rtaiingi  offiood  of  1899  &n  Ugh-waier  mid  rogulmt  g^mgu,  Jfti- 
9iuipfi  Biwir,  CairOf  III.,  to  Fort  JaolcMon,  La,;  aUo  ikooe  of  1897  for  OMiparwM. 

[Norm.— All  ffftoget  were  read  at  or  near  the  flood  etafe.  Some  were  read  before  the  ereat  was  re»«b«4. 
theae  are  indicated  bj  *  in  elevatioo  oolomn.  In  soon  eaeea  the  reading  giren  ia  obtained  by  iiii<-rp«- 
lating  tbe  valne  of  the  riae  after  the  flrat  readings  were  made.  The  oorrection  was  fai  esd»  «■> 
dedooed  flrom  the  neareat  ngolar  gaoga.  Whara  gauge  nombers  and  readings  are  omittad,  no  repsra 
hftTayet  bean  received.] 


of  gaoga. 


Cairo.... 

179 , 

Belmont . 
177 , 


175 

174 

New  Madrid. 

170 

168 

166 

188 


181 

Cottouwood  Point 
158 


153 

152  .... 
Fiiiton. 

150 

149 

148 

147 


145 

142 

Memphis 

141 

140 

188 

137 


186 

185 

134 

'Nlliuon  Landing. 

lA\i 

131 

130 

129 

128 


Helena 

128 

125 

124 

123 

122 


121 

12U 

Siiiitlower  Landinir 

118 r. 

117 

116 

115 


114 

Mouth  of  White  River./. 

112 

Ill 

110 

109 

108 

107 

106 

105 


Arkansas  City 

104 

J.U>>  •'•••.•••>.,..., 
I V* •.•..••••••...., 

AUA... •.••«........ 

iUU. .««.••■••....., 

99 

areenville 

VI 

■"•••••• '•*••«.••.. 

^^9»  •••••.•...«. 


Dlstanee 

firom 

Cairo. 


>•••••••••••• 


MUu. 
0.0 
17.8 
21.8 
33.5 
44.3 
49.8 
70.3 
73.3 
84.8 
99.3 
109.3 
11R.5 
123.0 
135.0 
161.8 
187.5 
175.4 
180.1 
186.3 
192.3 
197.8 
208.0 
225.5 
280.0 
235.0 
239.5 
249.5 
256.8 
261.8 
266.8 
271.0 
277.8 
2fi0.5 
289.5 
293.5 
297.8 
301.5 
806.5 
817.8 
823.5 
829.8 
884.5 
839.0 
842.5 
846.8 
852.7 
862.0 
866.8 
871.8 
878.0 
883.5 
893.2 
898.5 
401.8 
408.0 
412.0 
416.8 
421.5 
427.0 
432.5 
438.3 
444.8 
449.5 
456.5 
459.0 
463.5 
467.0 
473.3 
478.3 
482.5 
487.0 
488.8 
48ft.8 


Date  of  higheat  read- 
ing,1809. 


Apr.  S  . 
Apr.  — . 
Apr.  4  . 


Mar.  29-31,  Apr.  1. 

Mar.22 

Mar.30 

Apr.6 

Mar.Hl-Apr.8.... 
Apr.2 


Apr.&-7 

Mar.30-Apr.3-4.7-8 

Aj)r.2-8 

M:ar.29 

Apr.1,3-4 

Apr.7 

Mar.31 

Apr.lO 

Mar.  30- Apr.  1 

Mar.29.Apr.8 


Apr.2  ... 
Apr.  1-11 
Mar.  25  . . 
Apr.  5-6  . 


Apr.  7-12 
Apr.  6-8  . 


Apr.  7-14 


Apr.  10-14 
Apr.  13  ... 


Apr.  12-15 


Apr.  10-14 


Apr.  3 

Apr.  20  . . . 
Apr.  12-16 
Apr.  11-12 
Apr.  10-16 


Apr.  16 

Apr.  14-16  ., 
Apr.  15-16  ., 
Apr.  15  ..... 
Apr.—  ..... 

do 

Apr.  19  ..... 

Apr.  12 

Apr.  15-17  .. 
Apr.  16-17  .. 
Apr.  15-19  .. 
Apr.  15-20  . . 

Apr 

Apr.  17-20  .. 
'  •  •  •  •  do  •••••« 

**•••••••••••« 

Apr.  17-20  .. 
Apr.  15-19  .. 


Apr.17-30 

•^P^' ~~  ••-•••..-... 

Apr.  18-19 

-fpr.18 

Apr.lg.20 

•Correction,  +1.0 


Begolar 

gaage 

readings. 


FteL 
4A.24 


42.0 


88.10 


36.45 


34.9 


35.20 


88.0 


4A.75 


44.8 


48.49 


48.6 


43.0 


•••••••• 


Maximom  elaration 

•bore  Memphis 

datom. 


Flood  of 
1899. 


F^et. 
823.95 
817.3 
815.73 
811.4 
807.1 
305.  S 


298.8 

292.4 

284.4 

279.8 

275.4 

273.90 

209.3 

256. 8 

254.2 

250.32 

248.2 

245.2 

243.0 

241.2 

236.45 

227.7 

220.04 

223.2 

221.7 

220.7 

218.20 

21L2 

209.1 

r209.0 
206.35 

f207.S 
20LS 
202.0 

198. 0 
197.0 

105.  e 

19L5 

180.4 

187.8 

186.1 

183.4 

181.6 

181.0 

178.25 

176.6 

173.6 

172.2 

108.1 

167.8 

161.00 

162.4 

161.5 

100.8 

150.0 

158.28 

150.6 

156.6 

153.3 

151. 01 
140.2 
148.2 
146.6 
144.6 
144.0 
143.2 
140.7 
187.87 

•  187.8 
180.4 
IS&t 
188.4 


Hood  of 
1807. 


.4 

S2L4 

818.7 

814.  S 

800.7 

808.0 

808.9 

300.8 

29flu8 

888.0 

283.8 

278.8 

276.8 

273w0 

26a2 

258.8 

252.9 

261.2 

247.5 

24&7 

243.8 

238.4 

229.8 

22&5 

225.1 

222.9 

218.2 

21&4 

213.0 

21L8 

2ia8 

2iao 

209.6 
200.8 

906.8 
204.8 

203.2 
200.8 

196.2 
103.2 
100.0 
180.4 
186.8 
184.8 
183.1 
18L1 
178.6 
170.5 
175.1 
172.6 
170.4 
108.0 
100.2 
105.3 
104.0 
102.0 
102.4 

loao 

159.7 
157.0 
155.2 
152.4 
151.0 
148.0 
148.2 
147.8 
147.0 
144.0 
141.0 
140.5 
188.7 
188.0 
IMLO 


Differ- 
eoers 

vuh 
1897. 


Ft4L 
-S.I5 

-191 
-tl 
-it 
-11 

-4.21 
-4.5 
-II 
-14 

-4.0 

-A4 

-IM 

-37 

-a.6 

-4.1 

— I5f 

-17 
-1« 

— io 
-i.« 

-14« 

-L9 

-1.2 

-2.5 

—1! 

-14 

-17 

-1-? 

-3^ 

-IJ 

-5.4 

-10 

-5.7 

-5.S 

-5.0 

-4.7 

-18 

-16 

-IS 

-14 

-18 

-11 

-185 

-10 

-19 

-10 

-14 

-3.1 

-191 

-3.8 

-3.8 

-3.7 

-19 

-4.12 

-4.1 

-4.1 

-3-7 

-129 

-12 

-14 

-to 

-17 

-II 

-18 

-II 

-ITS 

-12 

-II 

-IS 

-41 
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ILB  No.  8. — JToiimtm  rtadingi  oj  fiw>i  of  li 


coqrpArBd 


i   "ivt'li'.'.'.'. 


Mt.S 

6T8.0 
Na.b   . 


AR&.G 
S87.G 
8U.0 
TOO.l     . 


I  Apr.Sl 

1  Apr.ja 

t  Apr.aO-lS  .. 

I  Apr,  — 

•  Apr.aS 

I  Apr.it-Kl.. 

I  Apr.W-27  .. 


>     Apr.31 

I   '.'.'.'.'.it.'".'".'.'.'. 

i    ApT.au.22.M,zi 


t 
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mgk€8t  gauge  readinge,  tributariM,  1S99  {to  Ma^  tS,  1899). 


Station. 


St.Laaia 

Little  Rock 

I'iirbre  Lauding 

MaAhviUo 

Cinciiiiiati 

I^iiisville  (Upper) 

Loai8\iUe  (Lower) 

Padurflh  

Camdeu  

FultOD,  Ark 

GftriaDd 

ShreTepoTt 

AiezADdria 

St.  L.,  L  M.  &  a  Ry.  Bridge. 

Chiittanooga 

Florence 

Jack  son  {Mrt 

Clarendon 


River. 


Miadadppi. 
Arkansas.... 
Atchafalaya 
Oamberland 

Ohio 

do 

do 

do 

Ouachita  ... 

Red 

do 

....do 

do 

St.  Francia.. 
Tennessee  .. 

..    do 

White 

do , 


Date. 


Prior  to  I9L 


Gange 
reading,  i    r.„„.^ 

reading. 


1899. 


I 


A]ir.27 

lUyU 

Apr.  25-28... 

Feb.  11 

Mar.6 

Mar.  10 

do 

Apr  4-6 

Jan.  17-18.... 

Jan- 17 

do 

Jan.  24 

Jan.  27 

Apr.  11-16... 

1dCiir.22 

Mar.  30 

May  13 

Jan.  24-25.... 


Feet. 
25.00 
26.90 
41.00 
40.00 
67.2 
32.80 
58.30 
43.8 
39.10 
22.55 
24.10 
15.60 
18.20 
90.3 
40.0 
25.20 
2H.90 
28.90 


I 


85.95 

81.20 

50.95 

65.30 

7L06 

46.00 

72.  UO 

64.25 

46.0 

85.75 

2&50 

35w70 

88.25 

4L6 

64.0 

32. -JO 

SA.'ii> 

86.6.i 


lor. 


liwj 
19.*. 

hN 

l8»4 

1*4 

]•"< 
1k4 

mi 
1st. 
w^ 

\<r. 

y> 


Table  No.  9. — Mean  readings  of  Bilomi  self-registering  tide  gauge  referred  to  serosj 

staff  gauge. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jnly. 

IPgl 

. 

18H2 

5.912 
5.485 

6.919 

6.084 

6.234 

6.247 

6.236 

&ia 

lh«3 

1884 

6.684 
6.698 

6.936 
6.698 

6.066 
6.026 

6.100 
6.055 

6.226 

6.053 

i.rs 

18^.5 , 

6.676 

1895    

181Mj , 

6.529 
6.760 
6.722 
6.766 

6.690 
6.835 
6.788 
6.787 

6.629 
6.107 
6.036 
6.868 

61061 
6.226 
5.582 

6.274 
6.039 
6.876 

6.300 
5.963 
6.106 

6  l^' 

1897 

t^- 

1H*8 

liM 

IgQQ 

Mean^A ........... .r...*....  - 

6. 7216 
6.6927 

5.7632 
6.7601 

5.9584 
5.8040 

6.0338 
6.0325 

6.1072 
6.0985 

6.1822 
6.1607 

0.1496 

M^Muiafr  ...................... 

lli^ 

Year. 


1881 
1882 

iaH:j 

1H84 
1885 
18<»5 
IPIlfl 
1897 
Jh98 
1899 


Aug. 


6.276 


Means  a. 
Means  6. 


6.039 


5.975 
5.958 
6.423 


Sept. 


6.493 
6.566 


6.646 


6.456 
0.476 
6.815 


Oct. 


6.716 
6.501 


6.591 


6.492 
6.321 
6.530 
6.295 


Nov. 


6.108 
5.881 


6.849 


5.946 
6.470 
6.146 
6.234 


Deo. 


6.835 
6.560 


6.905 


5.634 
5.905 
6.886 
6.633 


Annnal 
nM^ans. 


Grand 
means. 


6. 1370 


e  6. 0307 


6.0674 
6. 1015 
6.0720 


6. 1342 
6.1342 


6.5914 
6.5748 


6. 4506 
6.50U9 


6.1160 
6.0984 


5.7778 
6.7674 


6.0.1:: 


a  Derived  from  the  monthly  means  for  the  years  1882, 1884, 1896, 1897,  and  1898.  and  the  monthly  mean 
for  January,  1885. 
b  Derived  from  all  records  given  above. 
0  Record  fur  January,  1885,  was  used  in  computing  annnal  mean  for  1884. 

NoTB.— Final  value  of  mean  Gulf  level,  derived  as  above,  is  6.0829  feet,  with  a  probable  error,  ooo- 
pnted  from  the  yearly  means,  of  ±  0.0114  foot. 

BnX>XI  STAFF  GAUGB  AKD  BENCH  MARKS.  • 

Standard  staff  gange  of  Biloxi  tidal  oboervationB  is  nailed  to  piling  at  northtreot 
end  of  drawopan,  when  open,  of  railroad  bridge  over  Biloxi  Bay.  The  stafT  is 
gra^lnated  in  feet  and  tenthn  from  zero  to  12  feet  and  reads  by  mpans  of  a  micro- 
meter attachment  to  hundred ths  of  a  foot.     This  ntaff  was  set  in  October^  1895. 

The  finJEd  value  of  mean  Qnlf  level  reads  on  this  gauge  6.0820  feet. 
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BKHCB  UABK8. 


B.H.  19  (U.S. Cout  and  Geodetic  Sorvey  Ht)  fB225  met«nwM(of  the  vrMt  end 
luxi  Bav  Briilge.  It  ih  30  meters  sootb  of  the  center  of  track  of  the  Loaisville 
N'oshTille  Bailro&d.     The  H,  M.  is  a  cross  cut  on  tbe  top  of  the  mftikioK  itooe, 

I  tLe  gronod.  The  top  of  the  stone  hst  been  splintered  off  in  places  Mid  the 
er  bolt  is  gone.  Pine  trees  near  the  stone  are  marked  with  five  narrow  blazes, 
ivation  above  zero  of  gange,  11.939  feet. 

3.  M.  19  A  is  OD  top  of  stone  monnment  upon  which  P.  B.  U,19  wu  eatablished. 
S.  M.  is  a  cross  cat  on  comer  of  stone  nearest  the  bay. 
ivatioD  above  the  zero  of  gange,  11.770  feet. 

set  and  Geodetic  Snrve;  P.  H.  M.,  Ei,  U  near  tbe  east  end  of  Bilosl  Bay  Bridn 
kbout  68  nietere  eoutli  of  the  Louisville  and  Nashville  Bailroad  track.  In  the 
of,  and  near  the  northwest  corner  of  the  frame  honse  owned  and  occupied  by, 
iev.  J.  B.  Walker.  The  B.  M.  is  the  bottom  of  the  stinare  cavity  cat  in  the  tup 
a  marble  stone  marking  the  point.    Tbe  stone  is  6  by  4  inches  on  top,  projecting 

I I  inch  aboTe  groond,  and  has  the  letterx  U,  S.  C  S.  ont  upon  the  top.     Distance 
center  of  bench  to  brick  piernodet  northwest  comer  of  hoase,  O.S  mile. 
iTationabovezeroof  gange,  21.803feet. 

U.  ''A,"  is  top  of  iron  stnm  on  floor  (at  level  of  floor  of  cable  bouse)  at  west  end 
awApan  of  Biloit  Bay  railroud  bridge.  B.  M.  is  marked  by  lett«r  A  cot  in  strap 
B  at  apex  of  the  letter.  It  is  36  inches  northwest  from  northwest  comer  of  base 
H  northwest  end  strat  of  tbe  drawspan,  when  closed,  and  is  32  inches  east  of 

of  cable  honse.    It  is  on  the  east  end  of  top  of  strap.     The  strap  ia  2  inches 

and  the  top  surface  is  16  inches  long, 
tvation  above  zero  of  gauge,  12.060  feet. 

U. "  B,"  is  npper  edge  of  iron  plate  at  angle  in  the  line  of  piling  near  gauge 
e.  Marks  are  cnt  thas  /T\  in  the  Iran,  and  tlie  letter  B  is  cut  in  plauk  near 
I.M. 

ivatiou  above  zero  of  gange,  11.667  feet. 
M.  "C,"  is  upper  edge  otiron  plate  encasing  concrete  of  oentet  pier  of  draw* 

of  the  Biloii  Bay  Bridge  (on  Louisville  and^NaahvUle  Railraad).  It  is  at  the 
!me  north  end  and  Is  marked  by  a  cold  chisel  ont.    A  mark  thus  (j^g)  '■  ont  in 

:vatton  aboTc  zero  of  gauge,  7.144  feet. 


Appendix  1  G. 

IRT  or  KB.  THOUAS   HIDDI.XT 


St.  Louis,  Mo.,  Mas  Si,  iSfHt. 
ptain:  I  have  the  honor  to  submit  my  annual  report  npon  tbe  work  of  tbia 
rtment,  which  consists  of  designing  now  plant,  the  preparation  ol  drawings 
apecili  cations  for  same,  the  d  e  term  i  nut  ion  and  designing  of  repairs  to  dredging 
t,  and  the  supervision  of  tbe  conNtrnotion  of  new  and  ritpairs  to  existing  plant. 
rdgt  Alplia.—'rh«  record  of  .this  dred|;e  for  the  last  dredging  season  was  not  a 
encouraging  one.  tihortly  iiftet  going  into  the  field  the  pump  runner  became 
I.  and  the  spare  shaft  and  runner  tiad  to  be  l>at  in.  Later  on  the  engine  nave 
iderable  trouble  from  hot  bearings,  and  a  critical  examination  showed  that  the 
rrank  had  twisted  slightly  on  its  pto,  and  consequently  one  part  of  the  shaft 
not  in  line  or  running  truly  with  the  other  parts.  This  shaft  is  of  the  built-up 
,  and  constant  hard  work  and  possibly  expansion  from  heated  crank  pins  had 
ved  tbe  Isat  crank,  through  which  all  the  work  was  passing,  to  give  way.  The 
t  ivas  taken  apart,  a  new  crank  pin  made,  the  cranks  pressed  on  again  and  the 
C  carefully  trued  up  in  all  its  bearinjjs.  Snbaequentli,-  the  dredge  was  operated 
lOut  ftirther  trouble,  bnt  owing  to  tbe  comparatively  high  slage  of  the  river  she 
withdrawn  from  service  and  laid  up  in  winter  quarters  at  tbe  end  of  October, 
now  nearly  tiix  years  since  this  boat,  wbicli  has  a  wooden  bull,  wan  launched, 
tbe  senms  have  become  so  soft  that  it  will  lie  ueceHSary  to  haul  her  out  of  the 
■r  at  the  earliest  opportunity  to  have  her  overhauled  and  rcoulked. 
■titiie  Bela.—At  the  close  of  .lune,  IH!)8,  this  dre.lRe  was  in  the  (iovernnient  dry 
:  at  Keoknk.  Iowa,  under^foing  alterations  with  tbe  obect  of  reducing  the  draft 
feet,  Improving  the  mncbinery,  and  providing  tbe  requisite  cabin  accommoda- 
i  to  enable  her  to  care  for  her  own  crew. 

IB contraotors  for  altering  the  hull  hv  the  addition  of  side  extensions  and  the 
:>deting  of  the  bow  and  stern,  were  behindhand  in  the  completion  of  their  work, 


^ 


I 

I 
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and  it  wm  not  until  September  16  that  ih«  ll«to  was  ready  to  be  taken  oat  of  do^ 
In  the  meantime  a  large  amount  of  work  had  been  done  bj  hired  labor,  InetiidiDg 
the  installing  of  the  two  16-inch  preesnre  pnmpe  for  Jet  agitation,  eleetrie-]i|r|it 
enffine  and  generatori  aqd  three  steam  capstans;  the  remoTsl  of  the  filten  from  sfUr 
hold  to  forward  of  main  engines;  the  cnanging  of  feed  and  filter  pomps  to  non 
ooayenient  locations;  the  remodeling  of  the  pipe  system  incident  to  ehanges  of 
machinery ;  the  alteration  of  deck  honses,  ete.  Moch  of  the  work  of  altecmtion  hid 
to  be  delayed  until  the  dredge  arrived  at  St.  Loots,  owing  to  the  necessity  for  keep- 
ing the  draft  as  light  as  possible  on  accoont  of  low  water.  After  meetine  with  cos- 
siderable  difficnlty  from  this  cause,  the  Seta  arrived  at  St.  Louis  October  14;  tlie 
balance  of  the  work  was  at  once  undertaken.  This  consisted  of  ereeting  slesai 
winches  and  spud  lifting  cylinder,  pipe  fitting,  plumbing^,  electric  lighting,  the  build- 
ing of  cabins,  etc.,  together  with  tne  contractors'  unfinished  work  on  hull  and  dis- 
charge mains  from  pumps.  The  Beta  was  practieally  completed  by  December  25, 
1898,  and  was  sent  to  winter  quarters  with  the  fleet  at  MemphlSy  to  await  a  fsvot^ 
able  opportunity  for  undergoing  a  test  before  taking  the  field  next  seaaon. 

Dreige  Gamma. — ^The  records  show  that  the  interruptions  which  oeenned  wUHs 
dredging  arose  from  minor  causes,  namely :  the  dogging  of  injection  and  fised  pipei, 
the  loosening  of  valye  seats  in  air  pump,  and  the  breaking  of  a  collar  on  valve  stem 
of  idr  pump.  The  low  pressure  piston  head  of  let  pump  also  broke,  but  tiie  dxed^ 
ing  was  continued  without  the  jet  agitator  until  the  repair  was  completed.  The 
main  pumping  machinery  appears  to  have  worked  satisfactorily,  but  it  was  evid«t 
towaitl  ihe  close  of  tfie  season  that  the  efficiency  of  the  pump  was  materially  redneed. 

Dredge  Delta.— The  record  of  the  Delia  for  tiie  dredging  season  of  1896  indorses 
the  opinion  already  formed  and  expressed  by  me  in  my  last  annual  report  namely, 
that  a  mechanical  a^tator  of  this  design  was  not  suitable  for  the  snaggy  eonditioa 
of  the  Mississippi  River  and  would  always  be  a  source  of  interruption  and  delay  to 
oontinuous  dredging.  An  examination  of  the  daily  reports  shows  that  the  stop- 
pages arising  from  breakages  to  the  agitator  amounted  to  34  per  cent  of  the  total 
dredging  time,  while  the  stoppages  from  all  other  sources,  including  packing  of 
main  engine,  the  parting  of  pipe-line  connections,  the  breaking  of  hauling  cables, 
etc.,  were  only  about  11  per  cent.  The  coo  tinned  trouble  experienced  by  tne  part- 
ing and  loss  of  the  driving  chain  of  agitator  forced  the  conclusion  that  it  would  be 
necessaiy  to  abandon  the  open-link  type  and  adopt  a  pin-conneeted  chain  in  \U 
place.  Designs  were  accordingly  prepared  for  chains  with  oast-steel  links,  hard- 
steel  pins,  and  bushes.  The  agitator  is  also  undergoing  some  alterations  and  snb- 
1  stantial  repairs,  which  will  reduce  the  stoppages  to  those  incident  to  the  picking 

:  up  of  snags  and  clogging  with  drift.    In  other  respects  the  dredge  compares  most 

favorably  with  any  in  the  fleet. 
Y  i  Dredge  EpHlen.—Qo  far  as  the  actual  field  work  is  concerned,  this  dredge  shows  an 

excellent  record,  the  delays  from  all  causes  being  less  than  8  per  cent  of  the  total 

dredging  time.    These  delays  arose  partly  from  the  breaking  of  bead  eablee,  the 

I  parting  of  pipe  line  at  mbl)er  connections,  and  the  adjusting  of  engine  governor, 

I  and  partly  from  hot  slides  on  main  engine.    During  the  season,  bowever,  a  break  in 

one  side  of  the  pump  casing  was  developed,  and  examination  showed  that  the  metaly 
which  was  originally  1^  inches  thick,  had  worn  completely  through.  The  pump 
was  repaired  temporarily  during  a  period  of  high  water,  and  fortunately  did  not 
interfere  with  dredging  operations.  This  matter  is  considered  later  on  in  this 
report. 

Dredge  Zeta, — The  Zeta  went  into  the  field  with  the  mechanical  ag^itator  ready  for 
operation,  but  as  the  efficiency  tests  had  demonstrated  its  unreliability^  the  di>edge 
had  been  fitted  with  a  water-jet  agitator,  centrifugal  pump,  and  engine  similar  to 
j  those  on  the  sister  dredge  EpHlon, 

The  old  trouble  was  experienced  in  keeping  the  agitator  to  its  work,  and  prac- 
tically it  remained  idle  the  greater  part  of  the  time  while  the  water  Jet  was  used. 
As  this  device  was  a  very  inefficient  means  of  loosening  the  material  to  be  dredged, 
and  its  use  involved  much  delay  in  attempting  to  keep  it  in  working  order,  the 
engine  and  machinery  were  removed  while  the  Zeta  was  waiting  for  a  lower  stage 
of  water.  With  this  exception  the  performance  of  this  dredge  was  very  similar  to 
that  of  the  JSpsilon,  the  delays  in  actual  dredging  time  arising  principally  fh»m 
causes  outside  of  the  dredging  machinery  proper,  sach  as  the  separating  of  pipe 
line  at  rubber  connections,  breaking  head  cable,  clearing  out  suction  head,  ete. 

Dredging  pumps, — It  was  a  matter  of  surprise  to  find  that  the  pnmp  casing  of  the 
Ep9\lon  had  actually  worn  throngh  a  thickness  of  1|  inches  of  metal  before  the 
expiration  of  her  first  season's  work,  and  after  the  dredges  were  all  in  winter  quar- 
ters the  pumps  were  taken  apart  and  a  carefnl  examination  of  their  interior  condi- 
tion was  maoe.  The  makers  of  the  double  snction  pumps  on  the  GammAf  Epeilomj 
and  Zeta  evidently  expected  the  wearing  action  of  tne  sand  to  be  most  severe  on  the 
periphery  of  casing  and  the  lip  of  the  discharge  entrance;  extra  thickness  of  metal 
was  put  at  these  places  to  provide  for  this  anticipated  need.  A  form  of  pnmp  was 
adopted  which  jnade  it  impracticable  at  any  reasonable  cost  to  fit  the  irnmngn  with 


.    ^ 
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swable  liners  where  it  wM  lappoBed  aacb  pioviiiou  woald  be  required,  and  heno* 
expedient  of  extra  metal  lr>8  resorted  to  instead.  In  tbe  coaeoi  the  Oanma  tbia 
muted  to  a  tfaicknees  of  'H  inches,  and  in  tbe  other  two  dredges  from  3  iochea  to 
□ohefl.  An  examination  of  these  three pnmpi  showed,  however,  that  thegreateet 
ir  had  taken  place  at  the  tbroat  or  entrance  of  the  saction,  then  alongside  the 
les  of  mnner,  diminiebiDji  toward  their  poiuti,  la  tbe  pomp*  of  the  Eoiilon 
Xela  this  wear  was  eicessiTs  at  the  innuediate  turn  into  tbe  casing,  whiob  is  of 
Ltber  small  radlns;  In  tbe  Gaamo'*  pnmp  the  wear  was  leu  in  depth,  bnt  eX' 
led  farther  into  tbe  pump  casing,  and  wa«  in  rrooves  of  varying  depth,  wbioh 
lied  »  series  of  waves  in  crose  auction.  The  edges  of  the  blades  had  also  worn 
lidentbly,  until  the  aotnal  clearance  between  bladea  and  eaaings  was  over  2 
lea  in  tome  places;  this  ftooonnta  for  the  falling  o£F  of  the  pomp  emcieucf  dnring 


eferring  now  to  Ibe  pnmp  of  dredge  Delta — this  pump  is  of  the  aingle-snctloii 
1,  has  a  oaaing  of  tectangalar  section,  and  is  fitted  with  linen  thronghont.  At 
end  of  two  seasons  of  dredging  the  linen  were  worn  to  about  one-half  their 


1  thickness,  which  was  dve-eighthe  of  an  inoh,  and  the  olaaraace  kt  edgee  of 
uci  blades  waa  not  snEBcient  to  reduce  the  pomp  effioieuoy  below  the  limits  of 
ntable  dredging. 

I  considering  these  worn  pump  casings,  it  is  evident  that  the  incoming  niaterial 
lives  a  violent  rotary  motion  from  tbe  runner  blades,  the  InUuenoe  of  which 
tncls  »  considpruble  distance  into  tbe  snotion  elbows.  The  abrading  action  is  to 
□eaenred  by  tbe  centrifugal  foreu  with  which  the  raateiial  le  pressed  against  the 
.ining  surface*.  As  this  centrifugal  force  is  proportion»t«  to  the  velocity,  it 
3we  that  the  ratio  of  wear  in  the  different  pumps  can  be  measured  by  the  rel»- 
I  velocities  of  the  rnnners,  leaving  ont  of  oonsideration  any  difference  there 
ht  be  in  the  mass  of  solid  material  passing  into  the  several  pomps,  the  difference 
he  abrading  qualities  of  the  various  sands  met  with  in  dredgmg,  the  relative 
lances  that  the  heels  of  mnner  bladea  extend  into  the  suction  mouth,  and  the 
n  of  suction  month,  all  of  which  have  some  inflneooe  on  the  amount  of  wear. 
1  speaking  of  velocities  in  this  case  the  number  of  revolatioua  is  under  consid- 
lion,  und  not  the  peripheral  velocity  of  the  runner,  which  is  a  factor  of  tbe 
ip's  performanoe,  but  has  nothing  to  do  witb  tbe  n-ear  that  is  taking  place  at  or 
r  tbe  bub.  Looking,  then,  at  the  number  of  revolutions  at  wbicb  tbe  pumps  are 
,  tbis  will  be  found  to  correspond  with  tolerable  accuracy  to  the  amount  of  wear 
ch  has  aotaally  taken  place,  namely :  D»ita,  140  revolutions :  Gamma,  150  revo* 
onij  Ztia,  180  revolutions,  and  EptUon,  180  revolntions.  The  increased  wear 
irn  by  the  Eptilon  as  against  the  Zeia  is  easily  accounted  for  by  the  gieatei 
iber  of  hours  tbe  former Itas  actually  dredged. 

tie  conclusions  arrived  at  ftom  past  experience  may  be  briefiy  stated  as  followa: 
A  method  ofoompeueating  tor  wear  by  means  of  renewable  liners  is  abaolntelf 

A  method  of  preventing  the  rotary  action  of  the  material  from  extending  into 

suction  elbows  is  desirable. 

The  number  of  revolutions  of  the  pnmp  runner  should  be  limited  to  an  averags 
rom  140  to  150  per  minute. 

A  method  of  reducing  or  compensating  the  wear  between  edges  of  moner 
les  and  casing  should  be  adopted. 

pomp  has  beeu  designed  in  which  the  above  reqnlrements  have  been  fblly 
I'ted  and  is  shown  on  accompanying  plate.  This  pnmp  Is  fitted  with  reuewabi* 
ra  tbron);bout ;  tbe  inflowing  material  is  prevented  from  taking  a  rotary  motion 
le  en ction  elbows  by  baffle  plates;  the  point  at  which  the  wt.ardue  to  tbia  rotary 
ion  is  most  severe  is  protected  b;  a  heavy  reuewable  liner,  which  is  held  in  place 
veen  the  suction  elbows  and  casiug,  thus  dispeoslug  with  bolls  or  other  fasten- 
i;  the  wear  on  edges  of  mnner  blades  is  entirely  obviated  by  making  an  inclosed 
ler — that  is,  side  plates  are  riveted  to  the  edges  of  blades  and  prevent  the  sand, 
,  from  grinding  between  blades  and  casing;  the  slight  wear  which  will  take 
te  on  outside  of  runner  will  not  reduce  the  efficiency  of  the  pump;  by  adopting 
double-suction  type  of  pump  tbe  difficulty  of  balancing  the  suction  force  is 
linated  sod  thrust  bearings  on  collars  are  uuneceasary.  It  is  anticipated  that 
design  of  pump  will  prove  both  more  efficient  and  less  costly  to  maintain  than 
at  present  In  use,  and  will  ultimately  become  the  standard  for  tbe  dredging  fleet. 
I  thla  eonneotiou  I  may  say  that  means  have  been  taken  to  remedy  the  defeota  of 
pumpa  of  the  Oamna,  EptUon,  and  Ztttt,  as  far  as  prootioablt^  by  fitting  tham 
I  renewable  linen  In  ue  parte  moat  eipoaed  to  wear. 
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t.  Tbirwork  hM  not  progrPSMd  m  rapidly  hm  itm  exp«et( 
been  laiiDcbed  np  to  the  preHent  time.  All  the  enginea,  bo 
u«h1,  Bud  tbe  boilprs  and  minor  parte  will  be  ready  and  wait! 
le  joiner  work  ie  well  in  hand  and  will  keep  pace  with  the  otbei 
'k  iu  general  is  of  excellent  character. 

I. — Tbe  IhrBo small  Mndera  built  onderDontraet  with  the  M.  A.8i 
ennnville.  Ind.,  have  jnnt  been  delivered.  Thin  clasa  of  1>o»t,  of 
«  tbe  leader,  bas  been  fonud  to  be  of  verj^  grekt  service  in  th 
loagh  to  1m  easily  bandied,  large  enoQKh  to  move  a  coal  bSit^  < 
Mk  water  in  case  of  eineTgenc;,  and  qnick  enough  for  orduuiy 
r  and  dispatch  boat. 

—Tbe  contract  for  tbia,  the  first  of  the  aelf-propelUng  type  of  di 
to  tbe  SprinKlield  Boiler  and  ManafacteriDg  Company,  of  Sprin 
Tritinj;  the  hiitl  is  not  yet  oompleted,  and  the  work  in  general 
A  other  acoessories  ia  not  very  far  advanced,  bnt  the  contraotor 
)  the  dredge  ready  for  the  coming  aeaann'a  opera ttons. 
'ant. — Onleide  of  the  nsnal  general  repaira  t«  the  fleet,  the  yaar'i 
ion  baa  been  tbe  inatallation  of  the  new  boilen  and  <M>mp]el 
nnier  Minnflonka,  which  were  In  hand  at  the  cloee  of  the  laal 
littingof  linera  t«  puin^M  of  dred)^  Gamma,  Epfilom,taid  Zeta. 
merdietlge  heavy  cnst-iron  lioere  are  bolted  directly  to  the  won 
the  rnnner  trimmed  down  ae  required  to  snit  tbe  derreaaed  widl 
e  Epiilon  and  Zeta,  however,  tbe  pump  oasinga  were  reduced  am 
t  the  throat  that  it  was  neceesary  to  cut  ont  the  centi^r  parts  ei 
ae  ceittera  or  ringa  between  the  suction  elbows  and  tbe  main  ; 
e  rings  are  prepared  to  take  renewable  waarinK  pieres  of  coi 
latlhepointwhereabraaion  from  tbe  sand  iegreatt^at;  and  beyoi 
lat  eidea  of  casinj;  where  the  abraeion  is  less,  steel  plates  flve-e 
i  fitted.  A  special  boring  tool  was  prepared  for  this  piirpi>"e  ai 
tliont  removing  tbe  pumps  from  their  places. 
-During  tbe  year  a  number  of  detail  drawinga  and  erection  plan 
ge  Iota;  a  set  of  IT  drawinga  and  specifications  for  new  dredge 
Dga  required  for  alterations  and  repairs  to  dredge  Btta  and  the 
ervision  and  inapection  of  all  work  nnder  oonatrnction,  both  co 
IS  been  maintained. 

Thomas  Middlxton, 
Aiii»ta»t  Bttfix 
N  H.  Patrick, 
'  Engititar;  V.  8.  A.,  Steretaiy  Mluimtppi  B{c«r  CommtMaUm. 
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nNITED  BTATBS  DBEDOB  FLKXT, 

Wett  MemphU,  Ark.,  Hag  15, 1 
hare  the  bonor  to  anbmit  tbe  following  report  of  operation* 
stooging  to  the  Miaaiasippi  River  Commlwion  for  the  year  endin 

iningof  the  year  tbe  dredge  fleet  wu  nnder  tbe  direction  of  Ur. 
taixtaut  engineer,  who  bad  ueen  connected  with  dredging  operati 
it  aince  the  inaugnration  of  the  project  of  improving  the  chai 
leana  of  hydranlic  dredges  by  the  commission.  I  relieved  him  oi 
kving  been  comniiesioned  captain  in  the  Third  Beglment  of  Engi 


ining  of  the  year  the  fleet  was  laid  up  in  ordinary  at  Ifew  Hadri 
if  the  dredges  Alpha,  (^anima,  Delta,  Epiilon,  and  Zeta;  the  sU 
I,  and  F«tcan  ;  i  pile  sinkers,  Nos,  33,  21,  61,  and  !ITI ;  1  meaanring  1 
,t.  No.  13j  2  smalt  sunk-deck  fuel  Hats;  9  framed  and  flnah-d 
calking  fl^at.  The  dredge  litta  and  niacbine  shop  on  barge  ts; 
wa,  where  tbe  dredge  was  being  remodeled.  Tbe  steamer  Sinm 
id  to  the  dredi;e  fleet,  was  at  §t.  Louis  undergoing  eitenaire  ti 
month  of  Augnst,  I8S18,  pile  sinkers  Nos.  9gl,  SKt,  ses,  981  were  re 
ill,  where  they  had  been  bnilt  nodec  oontraot. 
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)  cabins  of  the  dred^  Alpha,  Gamma,  Delia,  Eptiion,  and  Zeta  and  ateamei 

h  were  painted,  both  loaide  and  ont,  by  contract. 

rfi^g  Alpha. — Only  minoT  repairs  to  main  engines,  steam  piping,  and  winding 

■dye  Gamma. — Main  pnmp  and  engines  were  thoconghlj  orerhanled,  liners  plaoed 

ill  of  the  pnmp  over  the  throat,  crank  disk  bored  ont  and  now  pin  made  for 

pressure  engine,  minor  repairs  made  to  jet  engines  and  boiler  pnmps,  all  ont- 

ronwork  above  the  water  scraped  and  painted  oy  hired  labor. 

:dge  Delia. — Only  minor  repairs  made  to  main  engine  and  pamp  and  hoisting 

iiiery;  onteide  ironwork  aboTe  water  line  scraped  and  painted  bv  hired  labor. 

idge  EpiiloK. — Minor  changes  made  to  steam  piping  and  hoisting  taokle  for  sno- 

lead;  lockers  built  in  staterooms;  roof  painted. 

^ge  Ztla. — A  new  jet  pump  and  engine,  with  connections  similar  to  the  one  on 

'pgiton,  was  erected  in  place ;  minor  changes  made  in  steam  piping  aud  hoisting 

e  for  BQction  head. 

0  sin  ten. — The  machinery  for  pile  sinkers  Nob.  981, 9S3, 983  was  erected  in  place, 

8  bnilt  and  painted.    The  cabin  was  built  on  No.  984,  bat  machinery  was  not 

d  in  position,  as  the  pile  sinker  was  not  reiiaired  dnring  the  season.     Minor 

ra  to  machinery  of  pile  sitikers  Noi4.2l  and  61  were  made. 

ir  flush-deck  fVamed  barges,  used  for  pluuder  barges,  were  calked  above  the 

the  close  of  the  dredging  seaiion  of  1898  the  dredge  fleet  was  taken  to  the 

ity  of  Weet  Memphis,  Ark.,  where  it  has  bean  eared  for  in  the  nsnal  mauner.    A 
force  has  been  retained  and  has  been  employed  in  making  repairs  and  changes 
e  plant,  as  follows: 
!d//e  Alpha. — Only  minor  repairs  to  feed  pnmps  and  electrio-light  engine  have 

■dge  itcla.— This  dredge  arrived  at  the  West  Memphis  fleet  December  31,  1898. 

little  work  has  been  done  on  her  toward  completing  the  extensive  changes 
<  during  1898.  Machinery  bos  been  erei.-led  in  machine  shop,  atenm  pipes  partly 
'Ml,  a  suiall  amannt  of  carpenter  work  done  on  her  cabins,  and  the  new  wood- 

of  cattius  given  one  coat  of  paint. 

tdge  Gamma. — Slide  valves  on  high-pressnre  cylinders  of  main  and  Jet  engines 
been  fared  up  and  seats  scraped  down.  The  main  pnmp  hae  been  torn  down 
rbroat  castings  bored  oat  to  receive  new  liners,  which  have  been  made  by  the 
phis  Machine  Works.     Auxiliary  machinery,  pumps,  etc.,  have  been  overhauled, 

edge  iJelta. — Extensive  alterations  of  cabin  arraof^ementa  on  this  dredge  have 
made  and  are  nearly  completed.  A  large  S Iter  originally  Intended  for  liltering 
r  snpply  for  boilers  was  bnrsted  In  the  spring  of  1^8  and  has  been  cut  np  and 
ved.  Changes  in  pipe  work  made  necessary  by  alterations  in  cabin  and  removal 
ter  have  tieen  nearly  completed.  New  liners  have  been  placed  in  main  pump 
g,  and  a  new  babbitted  bearing  for  main  shaft  at  pump  made.  Drawings  for  a 
iprocket  chaiu  for  the  agitating  machinery  have  been  made,  and  some  small 
^ea  made  in  the  arrangement  of  thia  machiiierv, 

idg«  Epailon. — The  entire  interior  of  the  hull  has  been  scraped,  and  painted  with 
uad  and  oil.  The  main  pump  was  taken  down  and  examined  and  drawings 
ing  the  wear  of  the  casing  made.  Owing  to  the  excessive  amount  of  this  wear, 
laive  repairs  to  the  casing  were  fonnd  necenaary  and  the  work,  to  be  done  by 
brae  on  the  fleet,  is  well  under  way.  The  discharge  openingH  from  the  bilge 
ms  have  been  raised  to  prevent  entrance  of  water  ttoa  the  river.  They  for- 
f  discharged  only  a  few  inches  above  the  water  sarfaoe.  Auxiliary  pumpe  have 
overhauled  and  valves  ground. 

tdge  Zeta.—Khoat  one-half  the  interior  of  the  hull  has  been  scraped  and  painted, 
large  openings  ftom  bilge  siphons  have  been  raiued,  auxiliary  pumps  have  been 
lanled,  steam-beating  arraugemunts  for  cabin  have  been  erected,  knd  stoves 
>rded.  An  eiauiination  of  mam  pump  ebowed  the  same  excessive  wear  as  noted 
le  Eprtlon,  and  the  same  extensive  repairs  are  being  maile.  A  large  boring  bat, 
oriug  out  easing,  has  been  miide  and  erected  in  position,  and  boring  partly  oom- 
d.  The  same  apparatus  wilt  be  used  on  the  Eptilon. 
',t  Sinker  2fo.  984. — The  machinery  bna  all  been  erected  and  connected  up. 
amer  Search. — A  large  amount  of  material  necessary  for  extensive  repairs  to  hull 
^een  received.  It  is  the  intention  to  beach  this  boat  anc^  on  the  subsidence  of 
rater,  block  her  up  and  make  tbe  needed  repniis  by  hired  labor.  She  will  afler- 
is  he  palled  into  the  water  on  ship  ways. 


3492   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

Steamer  Mis9i$9ippi,— Thin  boat  was  tamed  into  the  fleet  on  December  31  to  be 
cared  for.  New  stacks  were  purchased  in  Memphis  and  were  erected  by  hired  labor. 
Furnace  walls  have  been  rebnllt,  new  siphons  placed  in  each  of  the  thirteen  compart- 
ments of  the  hull,  machinery  overhauled,  and  the  searchlight  from  the  MmneUmka 
placed  on  her. 

Steamer  Patrol. — This  boat,  belonging  to  the  allotment  for  Burveys,  gauges,  and 
observations,  was  tamed  into  the  fleet  March  2, 1899.  A  new  ice  box  has  been  built, 
roof  painted,  machinery  thoroughly  overhaolea,  and  new  fumaoe  walls  built. 

DREDGINa  OPBRATIONS. 

The  project  for  the  dredging  season  of  1898  contemplated  dividing  the  river  below 
Cairo  into  three  districts,  as  follows :  First,  from  Cairo  to  and  including  Hathaways 
Crossing;  second,  from  Hathaways  Crossing  to  the  head  of  Island  No.  40;  and  third., 
from  the  head  or  Island  No.  40  as  far  down  the  river  as  dredging  should  become 
necessary.  A  survey  party  was  placed  in  each  one  of  these  districts.  These  parties 
made  a  preliminary  survey  of  all  bars  that  it  was  thought  might  require  dredging; 
also  made  surveys  immediately  before  dredging  at  each  bar  for  the  purpose  of  prop- 
erly locating  the  dredge  cut ;  also  surveys  daring  dredging,  and  on  the  completion 
of  the  same,  to  show  the  effect  of  the  dred^ng.  Tne  surveyor  in  charge  also 
located  the  dredge  in  the  absence  of  the  saperiutendent.  C.  M.  Talber^  surveyor, 
was  in  charge  of  the  first  district;  E.  L.  Harman,  and  afterwarda  M.  I.  Powers,  sur- 
veyors, were  in  charge  of  the  second  district,  and  W.  G.  Comber,  assistant  engiueer, 
in  charge  of  the  third  district.  The  general  supervision  of  the  entire  fleet  and  the 
survey  parties  was  under  the  superintendent  of  dredging.  He  was  Airnished  a  suit- 
able steamer  used  as  an  inspection  boat,  and  from  September  1  to  the  end  of  the 
dredging  season  was  engaged  constantly  in  passing  over  the  river,  inspecting  and 
directing  the  work  of  the  dredges  and  survey  parties,  sounding  all  crossings,  and 
keeping  fully  informed  of  the  condition  of  the  river  and  location  of  best  channels. 

Frequent  reports  were  made  to  the  pilots'  associations  concerning  the  river  chan- 
nel ;  buoys  were  set  marking  the  channel  in  difflcult  places,  and,  by  permission  of 
the  officers  in  charge  of  the  local  light^house  district,  the  positions  of  the  lights 
were  changed  to  agree  with  new  channels  as  they  developed.  In  fact,  it  was  the 
intention  of  the  superintendent  to  fbmish  all  the  information  possible  to  the  steam- 
boat interests  and  make  the  dredging  operations  of  as  much  value  as  possible.  The 
steamer  Mississippi  was  used  as  an  inspection  boat  from  September  1  to  November  5, 
the  Minnetonka  from  November  5  to  7,  the  Fred  Hartweg  from  November  7  to  Decem- 
ber 10,  and  the  Search  from  December  10  to  22,  the  close  of  the  season. 

The  organization  of  each  dredging  party,  consisting  of  a  double  crew,  was  as  fol- 
lows :  One  master,  2  mates,  2  engineers,  2  operators,  1  recorder,  and  1  steward,  with  the 
necessarv  number  of  linesmen,  firemen,  laborers,  cooks,  and  waiters,  from  48  to  52,  all 
told.  This  does  not  include  the  crew  of  the  tender.  The  equipment  of  a  dredging 
party  consisted  of  the  dredge  proper;  1  pile  sinker;  1  plunder  (arge  for  carrying 
spare  piles,  machinery,  and  supplies  of  various  kinds;  1  fuel  barge,  and  a  towboat 
or  tender  for  moving  the  outfit  from  place  to  place.  The  tender  carried  only  a  single 
crew  of  from  12  to  16  men. 

The  following  steamers  were  chartered  as  tenders  during  the  season :  The  Blender 
from  September  8  to  November  1,  1898,  both  dates  inclusive,  at  $G0  per  day;  the 
H.  F,  Frisbis  from  August  31  to  December  9, 1898,  both  dates  inclusive,  at  $48  per  day ; 
the  Tom  Bees  No.  $  from  August  31  to  November  21,  1898,  both  dates  inclusive,  at 
$48.75  per  day ;  the  Beaver  from  August  31  to  November  21, 1898,  both  dates  inclusive, 
at  $45  per  day,  and  the  Fred  Hartweg  from  August  31  to  December  26, 1898,  both  dates 
inclusive,  at  $40  per  day.  The  charter  price  paid  was  for  the  use  of  the  steamer  and 
equipment  only,  and  does  not  include  cost  of  operation. 

The  operations  of  each  dredge  in  detail  are  given  below: 

Dredge  Alpha.^ThiB  dredge  left  New  Madrid  September  10,  1898,  and  arrived  at 
Peters  Townead  on  the  13tU.  The  project  for  work  in  this  vicinity  was  to  attempt 
to  fill  the  channel  across  the  head  of  Peters  Towhead  aiad  thus  cause  more  water  to 
flow  dovm  the  channel  to  the  left.  This  attempt  was  only  partial^  suocesafid. 
Pumping  began  on  the  13th  and  continued,  with  numerous  stoppages  for  repairs  to 
main  pump  and  engines,  until  the  23d.  After  a  carefiil  examination  of  the  main 
engine,  it  was  found  that  one  of  the  crank  disks  of  the  built-up  shaft  had  twisted 
on  the  pin,  thus  throwing  the  whole  crank  shaft  out  of  line.  It  was  decided  to  take 
the  dredge  to  Memphis  and  have  the  shaft  repaired.  These  repairs  were  completed 
on  October  9,  and  on  the  10th  the  dredge  was  taken  to  Island  No.  40  and  dredging 
begun  the  same  day.  Dredging  continued  until  the  14th,  when,  owing  to  a  rising 
river  and  the  work  contemplated  having  been  completed,  the  dredge  was  taken  to 
the  bank  to  await  developmenCs.  Dredging  was  resumed  on  the  19th,  and  consisted 
in  widening  and  deepening  the  channel  already  dredged.  This  was  continued  until 
the  26thy  ^nen  a  rising  river  rendered  furthc^r  dredging  unnecessary.    As  the  indi- 
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eations  were  that  the  rise  would  continue  for  a  considerable  period,  it  was  decided 
to  retire  the  dredge  for  the  season.  She  reached  New  Madrid  October  81,  when  the 
ere^w  was  discharged  and  the  dredge  laid  np  in  ordinary. 

I>redge  Beta, — ^Ais  dredge  was  not  in  commission  during  the  season. 

Lhre^e  Qamma, — ^This  dredge  left  New  Madrid  September  16,  arriving  at  the  chute 
of  Island  No.  40  on  September  18.  At  this  point  it  was  decided  to  attempt  to  fill  abo  ve 
the  wreck  of  the  City  of  Hiokvuan  and  in  what  was  the  channel  the  preyions  season. 
I>Tedgin|r  was  commenced  on  the  19th  and  continued  until  the  26th.  Uesnlts  obtained 
were  satisfactory.  The  old  channel  was  entirely  olosed  and  did  not  again  open  dur- 
ing the  season.  The  dredge  left  for  Wilsons  Point,  La.  (531),  on  the  27th,  arriving 
there  October  3.  Dredging  began  on  the  4th  and  continued  until  the  7th,  when  the 
work  contemplated  was  completed.  The  results  obtained  here  were  most  satisfac- 
tory. The  surveys  made  before  dredging  show  only  9  feet  in  the  crossing.  A  chan- 
nel 15  feet  deep  was  dredged  across  uie  bar,  which  steamboats  began  using  imme- 
diately and  eontinued  to  use  until  the  end  of  the  low-water  season.  An  examina- 
tion made  of  this  locality  as  late  as  November  27  showed  the  dredged  channel  still 
in  existence,  thongh  there  was  some  indication  of  shoaling  below  it.  After  comple- 
tion of  this  work,  dredge  was  towed  to  Fleeces  Crossing  (243),  and  beffan  dredging 
on  the  19th.  On  the  20th  the  piston  head  of  the  low-pressure  cylinder  of  the  jet 
etkguie  was  broken.  Dredeing  was  continued  without  a  Jet  until  the  22d,  and  with 
no  apparent  difference  in  the  rate  of  progress.  Dredging  was  discontinued  on  the 
28tli  on  account  of  rising  river.  The  work  contemplated  nad  been  very  nearly  com- 
pleted, and  the  results  attained  were  quite  satisfactory.  Plates  31  and  32  of  tne  sur- 
vey, made  before  and  after  dredging,  shows  quite  plainly  the  work  done  at  this 
point.  This  channel  was  also  maintained  to  tne  end  of  the  low-water  season,  and 
gave  no  further  trouble. 

The  dredge  was  towed  to  Cow  Island  Bar  on  October  80,  where  she  was  engaged  in 
a  eapacity  test  until  November  3.  The  plant  was  then  taken  to  the  chute  of  Island 
No.  40,  where  dredging  was  begun  on  the  12th  and  continued  until  the  16th,  when, 
owing  to  rising  river,  work  was  discontinued.  The  cut  was  made  much  lower  down 
on  the  crossing  than  the  old  channel,  and  surveys  made  after  dredging  show  achan- 
Dol  nearly  9  feet  deep  at  mean  low  water  and  directly  in  line  with  tiie  current.  The 
river  having  fallen  sufiSciently,  dredging  was  resumed  December  7  and  continued 
nntil  December  20,  when  work  for  the  season  was  discontinued.  This  last  dredging 
wan  for  the  purpose  of  widening  and  deepening  the  cut  previously  made.  An 
immense  amount  of  drift  was  encountered  buried  m  the  sand.  Fifty-four  logs  were 
removed,  varying  in  diameter  from  8  to  50  inches,  and  having  an  aggregate  length 
of  over  1,500  feet.  The  dredge  outfit  is  poorly  adapted  to  snagging  work,  and  it 
necessarily  consnmed  a  great  deal  of  time.  It  is  believed,  however,  that  the  results 
attained  warranted  the  means  used.  A  broad,  straight  channel  was  made  across  the 
bar,  with  every  indication  that  it  would  be  maintained.  The  dredge  was  retired 
from  active  service  and  laid  up  in  ordinary  on  December  22. 

J?redge  Delta. — ^This  dredge  left  New  Madrid  September  3  and  arrived  at  Island  84 
(179)  on  the  4th.  Dredging  was  commenced  on  the  5th  and  continued  until  the  22d. 
The  record  of  this  dredge  for  this  time  is  one  of  almost  constant  and  aggravating 
delays,  caused  by  breaking^  of  agitating  machinery.  The  material  encountered  here 
was  sand,  gravel,  and  lignite,  with  numerous  obstructions,  such  as  logs,  stumps,  and 
tl&e  wreck  of  one  coal  barge  containing  coal.  The  nature  of  the  material  encoun- 
tered is  doubtless  responsiole  for  a  large  part  of  the  breakdowns.  Subsequentlv  a 
fevr  minor  changes  were  made  in  the  agitating  machinery,  and  the  delayd  from  this 
canse  were  very  much  reduced.  The  work  contemplated  was  completed  on  the  22d, 
notwithstanding  the  many  vexatious  delays,  llie  results  obtained  were  very  satis- 
factory, as  there  was  at  that  time  12  feet  through  the  dredged  channel.  On  Septem- 
ber 25  the  dredge  began  filling  the  old  channel  along  Island  34.  This  filling  was 
3aite  successful,  temporarily,  as  the  depth  was  reduced  from  8  feet  to  4  feet  in  four 
ays'  dredging.  It  is  thought,  however,  that  the  next  rise  in  the  river  carried  nearly 
all  the  filled  material  away,  as  subsequent  surveys  show  very  little  effect  of  this 
-work.  On  the  29th,  owing  to  rising  nver,  the  dredge  went  to  the  bank  to  await 
developments.  Dredging  was  resumed  October  5  and  was  confined  to  deepening  the 
channel  previously  made,  in  which,  on  account  of  the  stage  of  water,  the  desired 
depth  had  not  been  attained.  A  single  cot  3,325  feet  in  length  was  first  made,  con- 
necting the  ni>per  and  lower  pools ;  five  short  cuts  were  then  made  across  the  blue- 
clay  ridge,  which  extended  diagonally  across  the  river  from  the  upper  part  of  the 
har.  This  ridge  is  of  ver^  tou^  material,  which  does  not  readily  scour  under  the 
action  of  the  current.  This  work  was  completed  on  the  11th,  and  at  that  time  there 
was  a  good  13^foot  channel  except  at  the  lower  end  of  the  dredged  cut,  which  had 
apparently  filled  somewhat  and  was  afterwards  cut  out  by  the  Zeta,  The  dredge 
remained  at  the  bank,  awaiting  some  repairs  to  cutter  machinery  and  a  lower  stage 
at  water,  until  the  21st,  when  she  was  taken  to  Mrs.  Hickman's  crossing  (131),  arriv- 
ing on  the  22d  and  bennning  dredging  the  same  day,  completing  the  work  on  the 
2ith.    The  results  at  this  crossing  demonstrate  the  high  capacity  of  this  dredge  in 
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uiatorial.  Sarv«js  made  aft«t  dredcinz  show  a  ohaniiel  9  feet  deep  a 
rater,  250  fe«C  wide.  On  the  29th  the  dredge  was  taken  to  the  toirl; 
d  18,  o))poaite  Cottonwood  Point  (121.5),  where  a  oapaoit;  test  waa  made, 
ampletion  of  this  test  the  plant  remained  at  the  bank  outit  November  1] 
■  taken  to  winter  quarters  in  West  Memphis  and  laid  np  in  ordinarv.  I 
)  nnenviable  record  of  delajB  for  repairs,  tbia  dre<Ige  has  proven  hiclilr  e 
rell  designed,  and  with  Home  slight  changt-s  in  tlie  agitating  inachiaer; , 
been  snggeHted  bv  experience,  it  is  tielieved  that  it  will  prove  to  be  one 
satiafactur;  once  in  operation.  The  main  pump  and  encines  are  eapeeial 
ned  for  the  work  and  show  ver;  little  signs  of  wear,  and  this  of  a  nature 
i;  to  the  c:onBtructioD,  is  readil;  and  obeaply  repaired. 
!dg»  EptiloH. — This  dredge  left  New  Madrid  Septeoibei  3  and  arrived  at 
ant.  Mo.  (79),tbesBma  da;.  The  project  here  oon  tern  plated  cutting  a  c 
•  Upper  Point  Pleasant  Bar  somewhat  lower  down  thun  the  one  in  oae  ■ 
Dredging  waa  commenced  on  the  4  th  and  the  ont  completed  on  the  12th, 
f  to  risinft  river,  the  drudge  went  to  the  bank.  On  the  16tb  dredging  was 
izeiles  (83)  and  completed  on  the  2lBt.  The  dredge  was  then  moved  b 
I  Point  Pleasant  Bar  to  widen  out  the  tower  end  of  the  ont  previooaly 
^ug  was  commenced  the  same  day  and  completed  on  the  25th.  On  tb 
red}(e  l>egan  pnmpinK  in  ohute  behind  Point  Pleasant  Towhead,  in  an  ai 
I  the  channel  through  the  chute,  and  continued  nntil  Ootolier  6.  The  i 
d  an  immense  amount  of  material  and  filled  comptetelj  behind  the  dis 
but  it  is  not  thouf^ht  th;it  there  was  any  effect  on  the  amonnt  of  water  E 
igh  the  chute,  as  it  was  simply  thrown  over  against  the  opposite  bar,  whi 
nt  scoured  out  either  the  bottom  or  bar  enough  to  compensate  for  the  c< 
lanseil  by  the  ftlling.  On  October  6  dredginj;  was  begun  at  Phillips  Bar  (t 
innel  13^  feet  in  depth  over  the  bar  completed  on  the  Sth.  On  the  aai 
;ing  was  resnmed  at  the  lower  end  of  the  channel  previonsly  made  at 
;  I'leasant  Bar.  On  tlie  9th  a  narrow  slit  about  f  inch  bv  18  inches  was 
ve  been  worn  through  the  pnmp  casing  by  the  action  of  the  Hand  and  | 
iras  repaired  with  a  patch  of  boiler  steel  by  October  12,  but  owinfc  to  higt 
ttei  dredging  wae  not  resumed  nntil  October  19  and  continued  nntil  C 
hen,  as  there  was  a  good  13i-foot  channel  over  the  croseiug,  she  again  w 
ank  and  remained  until  November  23,  when  a  capacity  teat  was  begun 
r  Phillipa  Towhead.  This  teat  was  completed  on  the  2Sth.  Dredging  wu 
led  at  Upper  Point  Pleasant  Bar  on  Deceruber  6  and  sii  cnte  complei 
nberfi.  At  the  conclusion  of  this  woric  there  was  Dot  leas  than  16  feet 
lel  in  this  vicinity.  The  dredge  remained  at  the  bank  nntil  December  13 
aa  taken  to  winter  quarters  at  West  Memphis  and  laid  up  in  ordiUHTy. 
(ill  be  noted  that  this  dredge  remained  throughout  the  season  in  w 
n  aa  the  Point  Pleasant  country.    This  part  of  the  river  in  the  previous 

years  bad  given  more  trouble  to  steamboat  men  than  any  stretch  of  thi 
7  Cairo.  The  roaulta  attained  by  the  dredge  were  entirely  satisfactory. 
a  there  leas  than  9  feet  in  the  channel,  and  at  do  time  did  the  dredge 
D  a  ohannel  Irom  12  to  16  feet  in  depth,  which  was  in  each  case 
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's  crossing  (131)  the  same  day.  On  the  9th  only  8i  to  9  feet  could  be 
1  channel  at  this  point,  and  the  project  contemplated  cutting  aorosa  th 
iwai  very  narrow.  At  the  time  the  dredge  was  placed  in  position  the  el 
ut  ont  to  I6i  feet,  and  no  dredging  wua  done,  and  the  dredge  remained 

until  the  23d,  when  she  was  towed  to  Elmot  Bar  (161).     Dredging  waa 
e  26th  and  at  a  point  considerably  above  the  channel  heretofore  used. 
lel,  160  feet  wide  and  9  feet  deep  at  mean  low  water,  was  SDccessfnlly  ope) 
ler  5.     From  the  6th  to  the  8th  the  dredge  lay  at  the  bank  repairing  a  I 

in  discharge  pipe  in  engine  room  and  wailing  developments.  On  tl 
;iDg  was  resnmed,  widening  out  lower  end  of  cut.  This  work  waa  oon 
the  11th,  Results  attained  at  this  bar  were  very  satisfaotory,  and  a  ol 
at  deep  was  maintained  throughout  the  low-wnter  season  without  ( 
;iDg.  On  October  12  the  dredge  was  sent  to  Island  3i  to  deepen  the  low 
I  out  made  by  tbe  Delia.  This  work  was  completed  on  the  19th  and  the  i 
to  Cherokee  Crossing  (89).  Dredging  was  commenced  hero  on  the  22 
nded  on  tbe  25tb  on  account  of  rising  river.  Tbe  dredge  remained  at  th< 
November  3,  when  a  capacity  test  was  begun  at  Cherokee  Bar,  ei:tendin| 
;b.  The  dredge  remained  at  the  bank  nntil  November  IT,  when  it  waa 
e  foot  of  Presidentis  leland,  where  another  capacity  teat  was  attempt* 
;  to  unsuitable  material  it  was  abandoned  and  the  dredge  laid  np  in 
ers  on  November  23. 

tbe  beginning  of  tbe  ■amon  this  dredge  was  equipped  with  both  a  mecl 
tor  and  Jet  agitator,    A.\  £liiiot  Bar  tJie  material  waa  fine,  ooniparaUvel; 
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,  with  no  obatmotioiu,  but  area  with  this  moat  favorable  mnt«ria1  the  mechan- 
igitator  failed  to  operate  con  tin  a  ou  sly  for  more  than  three  hoare  withoni  bruak- 
and  BoBUy,  after  nnuieroas  attempts  to  remedy  the  inherent  faults  of  both 
^  and  conBtmctlon,  they  were  abandoned,  the  mQOhiner;  removed  and  dis- 
»d.  The  jet  agitator,  Tihich  is  the  same  as  on  the  dredge  Hpiilon,  and  described 
«vioiu  reports,  worked  very  eatisfactoiily, 

suuMABr  or  besults. 

disoasaing  the  reanlta  of  the  dredging  for  Ibe  eetwoo,  It  mnet  be  borne  in  mind 

the  ^eat  was  not  one  of  extreme  low  water,  the  lowest  reading  ou  the  Cairo 
'6  being  7,ff7  feet.  This  faot,  however,  doee  not  necessarily  mean  that  there 
Id  have  been  proportionately  more  water  in  the  channel  than  in  years  of  lower . 
e  readings,  for  tbe  season  was  one  of  constant  flactaatiuns  in  stajiia.  These  con- 
ns, as  is  well  known,  tend  tO  produce  less  water  over  shoal  crossings  than  does 
wly  falling  or  stationary  river,  even  tbough  it  may  reach  a  much  lower  stage  aa 

on  the  gauge.  It  seems  to  be  the  impression  of  all  steamboat  men  who  were 
viewed  on  the  sabjeot  that,  with  the  same  gauge  readings,  thsie  was  a  greater 
h  of  nat«r  over  the  crossings  during  the  low-water  season  of  1S98  than  there 
been  for  a  number  of  yeais  previously.  How  much  of  this  waedue  to  the  work 
e  dredges  oan  only  be  satmued,  but  that  they  ate  entitled  to  credit  for  some  of 
II  hardly  be  denied. 

no  time  daring  the  season,  as  far  aa  known,  was  there  less  than  8^  to  9  feet  iQ 
channel,  and  at  no  time  where  a  bar  was  attaoked  by  a  dred^'e  did  it  fail  to 

a  cfaaunel  across  it  having  a  depth  of  not  less  than  12  to  131  feet  of  water, 
irience  also  indicates  tbat  this  dredged  channel,  if  properly  located,  will  be 
tained  without  further  work  as  long  as  tbe  river  contiui       -     '■  " 


anory,  but  is  very  opt  to  be  partly  obhterated  by  a  rising  river  if  tbe  rise 
luta  to  more  than  a  fetr  feet.  Tbe  proper  location  of  the  t&edged  onl  is  the 
important  feature  connected  with  tbe  dredging  operations.  No  role  oan  be 
down  for  these  locations,  as  tliey  depend  on  the  conditions  existing  at  each  bar 
r  consideration.  Snccess  in  this  direction  oan  only  be  acquired  from  experience 
s  careful  study  and  observation  of  the  natural  movement  of  the  ohauuel  under 
ins  circnmstanoes. 

C4PACITT  TIST8. 

these  tests  the  purpose  was  to  obtain  the  working  capacity  of  the  dredges  in 
1  sand  and  in  water  without  current.  The  determination  of  this  qnautity  has 
made  by  careful  surveys  just  before  and  Immediately  at  the  conclusion  of  the 
ral  testa,  covering  the  field  aSected  by  dtedging.  The  distribution  of  tbe  total 
me  thDB  measured  over  the  total  time  actually  drt^dginc  should  give  the  true 
:ing  capacity  of  the  dredge  in  this  material  in  yards  per  hour. 
edge  Gamma. — The  place  selected  for  testing  tlie  Gavima  wAs  Cow  Island  Bar 
I,  where,  under  a  point  extending  out  into  the  channel  between  tbe  bar  and  left 
:,  a  location  woe  found  where  results  of  test  would  not  be  afi'eoted  by  the  cur- 
Tbe  dredge  wus  placed  in  poHitiou  and  dredging  began  at  4  p.m.,  October  3r 

I — i.i_  .._.  waglogt  on  account  of  suction  head  '^ ' l-i— ..  ~:^t.  .-- 

ift,  b[  "  " 

ly  thea  _  .    .       „   .  _ 

S  a.  m.,  November  3,  after  making  eight  cuts  aggregating  4,566  feet,  covering 
'•five  hours  and  thirty  minutes  actual  dredging,  the  test  wasdi8cautinut>d.  Tbe 
irial  moved  dnring  tbe  teat  was  chiefly  fine  sand,  witb  a  very  small  iguantity  of 

mud.  The  total  volume  moved,  from  surveys,  was  45,856  cubic  yards,  a  rate  of 
!  cubic  yards  per  hour.  Other  data  pertaining  to  this  test,  including  coipputa- 
of  cost,  appear  in  a  following  consolidated  table  of  results  of  tests. 
ter  the  completion  of  capacity  tast  the  Oamma  was  moved  to  point  of  bar  for 
lurpoae  of  making  a  tost  to  determine  the  practicability  of  cutting  into  a  sand 
ibove  water.  Witb  suction  lowered  to  12  tect  the  dredge  began  to  pull  into  the 
bar,  and  after  working  one  hour  and  fifty  minutes  bad  cut  into  tbe  bar  a  die- 
e  of  46  feet.  This  test  was  then  discontinued  on  aoconnt  of  the  very  large 
Jnt  of  small  drift  encountered  buried  in  the  sand,  it  having  been  demonstrated 

tbe  dredge  could  penetrate  a  dry  bar.  At  the  point  wbere  tbe  dreilge  entered, 
bar  was  Dins'  and  about  2  feet  above  the  water  surface;  the  height  of  bar 
lased  to  about  4  feet  above  the  water  at  the  bow  of  tbe  dredge  when  the  test 
coo  eluded. 

■edge  Delta. — The  location  selected  for  the  test  of  this  dredge  was  a  pocket  below 
f  sand  bar  back  of  the  towhead  of  Island  1»  (1214).  At  the  time  of  the  test 
B  was  no  cnrrent  tbrongh  this  pocket,  and  the  material  shown  to  have  been 
>d,  ■■  determined  by  the  surveys  immediatoly  bofore  and  immediately  after 


i    1 
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dredging,  must  have  been  moved  by  the  dredge.  In  this  j^ooket  there  w^as  *  narrov 
pool  aboat  100  feet  in  width  and  10  to  14  feet  deep  extending  along  the  shore  of  the 
towhead.  Ontside  of  this  the  water  rapidly  shoaled  to  6  feet  and  leaa.  Dredging 
was  done  on  the  bar  side  and  near  the  head  of  this  pool,  the  effect  of  each  cnt  beinf 
to  fhrther^  increase  the  width  of  this  deep  water.  The  material  encountered  wu 
mostly  tine  sand,  averaging  perhaps  somewhat  finer  than  what  is  known  aa  Ghannei 
sand,  with  some  coarse  sand  and  gravel. 

The  test  was  begun  at  1.10  p.  m.,  October  90.  After  a  mn  of  forty-ei^ht  minntts 
the  test  was  temporarily  suspended,  owing  to  the  breakage  of  the  cap  on  the  star- 
board bearing  of  cntter  shaft.  Repairs  were  made  and  test  resamed  at  8.10  a  m.  on 
the  following  day.  At  12.10  a.  m.,  November  2,  at  the  completion  of  the  fonrth  cot, 
the  test  was  oronght  to  a  close. 

Daring  the  first  two  cuts  no  attempt  was  made  to  crowd  the  dredge  at  alL  while 
on  the  third  cut  the  dredge  was  pulled  ahead  faster,  and  during  cut  No.  4  the  rate 
of  advance  was  as  high  as  could  be  maintained  without  sinking  the  discharge  pipe, 
which  during  this  last  run  was  floating  very  low  in  the  water.  The  aggregate  length 
of  the  four  cuts  was  2,711  feet,  and  the  total  time  of  actual  dredging  was  tweolj- 
seven  hours  and  twenty-three  minutes. 

A  computation  of  the  quantity  of  material  removed  was  made  by  plotting  crosi 
sections  50  feet  apart  as  obtained  &om  the  depths  shown  by  the  surveys  before  and 
after  the  test.  This  method  gave  34,305  cubic  yards  as  the  total  volume  moved. 
This  was  checked  by  measuring  with  a  planimeter  the  contour  areas  within  tiie 
dredged  area  on  the  before  and  after  dredging  maps,  which  method  gave  34,560 
enbic  yards.  Thirty-four  thousand  four  hundred  and  sixty-two  cubic  yardes  the 
mean  of  these  two  determinations,  is  accepted  as  the  total  volume  moved  during  tiie 
test,  which  quantity  gives  1,259  cubic  yards  as  the  average  quantity  moved  pw  hoar 
for  the  time  actually  dredging.  For  cut  No.  4,  distributing  to  it  that  proportion  of 
the  total  volume  to  which  it  is  entitled  from  considerations  of  its  average  depth  of 
cnt  and  rate  of  advance,  we  have  2,550  cubic  yards  as  the  quantity  moved  per  hour, 
which  is  probably  very  near  the  capacity  limit  for  the  dredge  in  this  matenaL  The 
capacity  of  the  dredge,  however,  seemed  to  be  limited  omj  to  the  ability  of  the 
pontoons  to  carry  the  dredged  material  away. 

Dredge  Epailon. — This  dredge  was  tested  in  a  pocket  at  the  foot  of  Phillips  Tow- 
head  (81),  in  which  there  was  no  perceptible  current,  between  a  flat  bar  on  the  left 
and  a  bluff  bar  on  the  right  Dredging  was  begun  near  the  flat  bar,  but  there  was 
so  much  mud  with  the  sand  that  the  material  would  not  cave  readily  to  suction,  and 
the  cnt  was  abandoned  and  the  dredge  moved  over  to  tiie  right  as  close  to  the  bluff 
bar  as  possible,  where  the  test  proper  was  begun  at  4.10  p.  m.,  November  26.  The 
material  encountered  was  medium  coarse  sand  with  occasional  fine  sand  and  some 
mud.  While  on  the  second  cnt  a  long  delay  was  occasioned  by  the  nipple  of  quick 
coupling  at  stem  of  dredge  coming  loose  from  rubber  Joint.  Wind  and  rain  made 
worlE  on  this  very  slow,  and  eight  hours  and  forty  minutes  were  lost  in  making 
necessary  repairs. '  There  were  no  further  delays  of  any  importance,  except  such  as 
are  incidental  to  dredging  operations  in  water  without  current,  such  as  difficulty  in 
dropping  back  in  slack  water  in  changing  cuts  and  in  keeping  discharge  pipe  from 
buckling. 

Test  was  concluded  at  2.50  p.  m.,  November  28,  after  making  four  cuts  having  a 
total  length  of  2,015  feet.  The  time  employed  in  actual  dredging  was  twenty-four 
hours  and  fifty  minutes.  The  volume  of  material  moved,  computed  from  cross  sec- 
tions of  the  before  and  after  dredging  surveys,  25  feet  apart,  was  32,407  cubic  yards, 
or  1,305  cubic  yards  per  hour. 

Dredge  Zeta.— The  dredge  Zeta  was  tested  near  the  head  of  a  pocket  below  Chero- 
kee Towhead  (89  R.),  in  which  there  was  from  9  to  13  feet  of  water  and  no  enrrent. 

The  primary  purpose  of  the  test  of  this  dredge  at  this  point  was  to  determine  the 
practipability  of  dredp^ing  through  a  dry  bar,  and  second,  to  measure  the  capacity 
of  the  dredge  in  cubic  yards  per  hour.  At  the  point  selected  for  the  test  tn^bar 
was  bluff  and  about  4  feet  above  the  water  surface.  The  head  cables  were  attached 
to  deadmen  placed  on  dry  bar,  and  anchors  were  set  out  on  either  side  of  dredge  on 
the  bar  and  side  lines  made  fast  to  them.  Test  was  begun  at  2.20  p.  m.  Kovember  3, 
and  the  work  was  continued  until  4  p.  m.  November  6,  when,  after  sixty- two  hours 
and  fifty-five  minutes  actual  dredging,  six  outs  had  been  made,  having  a  total  length 
of  1,785  feet. 

For  the  purpose  of  demonstrating  the  feasibility  of  cutting  across  a  dry  bar  the 
test  was  entirely  successftiL  A  hole  was  cut  in  the  drv  bar  approximately  600  feet 
long,  140  feet  wide  at  top,  and  having  a  depth  of  from  3^  to  4  feet  above  water  and 
13  leet  below  water  along  the  axis  ox  cuts,  the  sides  under  water  standing  at  a  oon- 
siderable  angle  to  the  vertical.  It  would  have  been  altogether  praoticable  to  cut  a 
ehannel  entirely  across  the  bar.  had  it  been  so  desired,  to  the  deep  water  on  the 
opposite  side,  a  distance  of  1,200  feet. 

For  the  pozpose  of  dstannining  the  working  capacity  of  tha  dredge,  the  test  was 


PENDIX  W  W — EEPOBT  OF  MISSISSIPPI  EIVEE  COMMISSION.     3497 

:  as  snoceuM,  and  tbe  reaulta  obtained  a«n  not  be  regarded  as  applylniFto  work 
BDbmerged  ban  of  channel  aand.  The  total  Tolume  moved  was  40,991  cobio 
rds,  a  ratB  of  only  652  cubic  yard!  per  honr,  dne  largely  tu  the  charactet  of  the 
tenal  encoQnt«rea.  Tbe  compoaition  of  tbe  bar  above  water  and  to  ft  depth  of 
)Dt  T  feet  below  the  water  BDrface  was  pare  sand,  bnt  beneatb  this  was  a  layer  of 
le  mud,  wbioh  probably  extended  down  as  deep  b«  the  eaction  head  was  lowered, 
m  16  to  17  feet.  Hftd  the  aactiou  been  raised  anffloieatly  high  to  clear  the  bloa 
id  a  bisber  cspaoity  woDld  have  been  obtained. 

^Yom  the  records  kept  daring  the  di«dge  tesM,  and  ftom^tbe  rennlts  of  oompatft- 
ns  of  Tolome  moTea  dnring  teat  operations,  the  following  table  baa  been  corn- 
ed. All  ^ange  reading*  have  been  reduced  to  their  eqoivalent  in  feet  of  water, 
J . -lade  to  refer  all  discharge  and  suction  heads  to  the  water  snrfikce. 


llKbting  ai 
it  been  Incl 


mclnded. 

rhis  report  ia  accompanied  by  the  fbllowing  tables :  Snamary  of  dredging  opera- 
ns,  distribution  of  expenditures,  summary  of  cost  of  dredging  operations,  abstract 
expenditarea,  and  consolidated  table  of  dredge  testa. 
/ery  reepeotfally  submitted. 

P.  B.  M*I.TBT, 

:;*pt.  MASOif  M.  Patrick, 

Carp*  of  Eitgi»t«ri,  U.  S.  A., 

Baantari  ifiMiMifrpl  BiiMr  CoaniMfoa,  St.  LvtU,  U». 
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Tabls  No.  11. — SifMmarii  1^  ooit  of  iraiting  optrxttioiu  during  Utv-vaUr  teai 

Dredce  AlpKai 

lIoTiDg  into  field  wid  retiring  to  winter  qaarters C1,353.G7 

Pet«r»  Towhe»d 2,417.7S 

Island  40 4,088.71 

Extensive  rapRin  kt  Memphis 3,789.99 

Drediie  Canmo.- 

Moving  into  Beld  and  retiring  to  winter  qnartcre 666.93 

lBlBDd40 11,934.05 

WilBOnB  Point 3,137.96 

Fleeoe  Crouing 4,810.43 

Cow  iBlond  B»t 1,060.22 

a 

Dredee  Delia: 

Hoviug  into  field  and  retiring  to  winter  qnarters 746.99 

Island  31 10,418.98 

Hickman  Croesing ,.    2,023.48 


>d,Iali 


Test  »t  Towhewijlaland  18 4,2 

Dredee  EpMoin 

Moving  into  field  and  retiring  to  winter  qaarters 492.51 

Point  Pleasant  Bar 14,663.68 

LazellesBar 1,129.94 

Chnte  behind  Point  Pleasant  Bar  (flUiog) 1,883.24 

PblUipsBar 163.91 

Teat  atPhillips  Towhead 3,486.40 

Upper  Point  PleasBnt  Bar 3,095.60 

DrtAgfiZeta: 

Moving  into  field  and  retiring  to  winter  qnarlers 633.47 

ElmotBar 7,378.80 

Islands! ! 2,013.38 

Cherokee  Crossing  ■ 3,683.99 

Test  at  Cherokee  Crossing 8,415.33 

Test  at  PreaidenU  Island 1,191.16 

Inspection : 

Administration 1,701.14 

Operatiug  loHpeotion  boat 13,068.00 

Snrreya: 

Steamers  iScaret,  7%daUa,  Patrol,  Valea»,Jim  T.  Dufft,Jr I 

Total a 
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PLATE  ll. 

MISSISSIPPI  RIVER  COMMISSION. 

POINT  PLEASANT  CROSSING 

lUdeondw  dlnetlaB  ol 
CAPTAIN    MASON    M.    PATRICK. 

Carft  «f  A|«wn,  U.  B.  A.,  AcnMi*. 
d  4,  IMS. 


•MtLt  or  F>rr. 


■EDg  56  1 


J;S.Iigbt 


PLATE  It. 

MISSISSIPPI  RIVER  COMMISSION. 

POINT  PLEASANT  CROSSING 

Uwie  andir  dinctton  of 

CAPTAIN    MASON    M.    PATRICK. 

Carrt  bS  Sugtimrt,  V.  S.  A.,  aterttmrf. 
Santj  Bt  Sep««nbeT  10,  1§W. 


HoTB.— The  nimbn*  lor  Mandlnci  siid  ouitaan  an  etpi  ttn  i  In  iMt 
Id  Indloate  d^ith*  below  meiin  low  wiXkc.  m  the  Nsw  Mulrld  gig*, 
bMi  ranHpoBck  to  *  fmhKdr  ot  l.S  f«el. 

Qifaittlioa  of  •DiTsj  vuIO.I  feet,  orB.OteeteboTemeui  knrwiler. 

Bbaded  uta  Indhate  depthi  below  0  feet  it  mean  low  water. 

IMtMl  MM!  indkale  ben  ebore  niraa  la<T  «etrr 
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S.  Light 


PLATE  IS. 

MISSISSIPPI  RIVER  COMMISSION. 


POINT  PLEASANT  CROSSING 

TttOe  nodn  dlTHtian  of 

CAPTAIN    MASON    M.    PATRICK. 


Cirpt  n/  iCKfAMn.  (/ 

S.  -(. 

ftaTrt.U'y 

■m 

90LC   or 

rut 

Z. 

■  w.  ■■^w    «. 
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I^^^H 

^hT* 

OifcutiBitolnnF 

on  Um  H 
Kt  (tarn  It 

.'.-Hi 

I  ■!«•■  indtcMc  dcptlM  beloir  V 


SsgSe  1 


Light 


1-1. ATE   U. 

MISSISSIPPI  RIVER  COMMISSION. 

POINT  PLEASANT  CROSSING 

Muds  iinrtFr  •linKtion  ot 

CAPTAIN    MASON    M.    PATRICK. 

C<irp*  nf  KnyiBHrn,  t'.  A'.  A.,  Jftier^arf. 
Hurray  oC  October  1*  wd  ZT,  1888. 


SULI  OF  Fcrr. 


NoT«.— The  n"iiib»ri'  for  •onndlni^  mwl  ntoWuni  •!« 
hirh  forr-»iwn.l«  lo  ■  TMiiiOK  nf  2,1  f«l. 
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MISSISSIPPI  RIVEn  COMMISSION. 

POINT  PLEASANT  CROSSING 

CAPTAIN    MASON    M.    PATRIOK, 


FLATS  Iff. 

nivEn 


LAZELLES   CROSSING 


CAPTAtN   MASON    M.   PATRIOK. 

Cwvt  ti  tftimn.  It.  B.  J.,  BKHtmt. 


•ejiLC  or  wtrr. 


Nan.— IIh  nnnibrn  lot  Hiiindlngi  mi 
ud  IwBMta  daplhi  balow  «u  k*  «*te 
■  RwHiw  of  t.I  Ih(. 
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PLATE   IT. 
MISSISSIPPI  RIVER  COMMISSION. 

MAP  or 

LAZELLES   CROSSING 


CAPTAIN    MASON    M.    PATRICK, 

C«TM  vf  Av*Hm.  17.  a.  A.,  Bien-rf. 
Sdrrqr  of  Beptaanbar  3t,  INB. 


Ron.— th*  niuiben  for  Kmadlafa  aad  eontoan  an  aipwaaai  Is  laat 
id  indkata  defrtha  balow  hmb  ktv  water,  on  Um  R««  MadTid  i^*, 
hkfa  aonaaposdi  to  ■  nwUat  of  !.>  tart. 

Oaca  at  dM*  ol  fMadlac  waa  M  !••(  or  T.a  taal  abora  mean  low  water. 

Bbadad  aiaaa  Indicate  daptiM  below  9  teat  at  mean  knr  water. 

Dotted  anaa  iBdleato  bare  above  mean  low  water. 
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Caiyt  nf  Sugtm—n,   U.  S.  A.,  Sttnlwf. 
Bamj  of  Aorut  X  ud  17,  1MB. 


•CALC   or   FCCT. 


QifeatllnuoImrTey  wuU.EIMt,  or  10.S  tact  kbov*  HMUi  low  wtton. 
lu  Indkatc  deptha  iMlnr  S  hct  M  a— a  low  water. 
ti  indJeate  ban  abora  maan  ki*  ratar.' 
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Hon.— Hm  iMimbw*  Iot  MaBdinvi  and  o 
■1  tmiiiMe  depttw  balow  mMo  lov  water,  oa  the  Fnltoii  ftt,  vhidi 
WMIHluda  to  a  nadint  of  S.O  taal. 

Q«g»  at  tlBi  of  HUTej  wm  0.>  fnt,  or  S  J  tart  above  mean  low  water. 

Shaded  ana*  lodieato  depUu  below  9  feet  at  maan  low  water. 

DoUad  area*  IndicaU  ban  above  mean  low  water. 
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Mide  onder  direction  or 

CAPTAIN    MASON    M.    PATRICK, 
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Table  No.  IS.— -Abstract  of  expenditureij  United  Staiu  dredging  fleet, 

to  A})ril  SO,  1899. 

Care  of  plant 

Repairs  to  plant: 
Dredge^ 

Alpha t $3, 

Gamma 3, 

Delta 6, 

Epsilon 5, 

Zeta 6, 

Steamer — 

Minnetonka 

21is8i88ippi 

Patrol 

Search 

Fidalia 

Vulcan 

Qnarterboat  No.  13 

Quarterboat  JlUnoie 

Barges 1, 

Skiffs 

Pile  sinkers 


from  May  1, 1698, 
$21,781.89 


461.73 
362.76 
847.50 
429.24 
255.84 

88.58 

51.00 
253.93 
135.76 

65.03 
769.70 
220.21 
693.61 
233.12 

26.51 
680.25 


Constractins  plant: 
Pile  SinKer  No.  — 

981 627.60 

982 759.38 

983 740.97 

984 447.08 

Dredge  J5ete  I.- - '.....!...  II -...I..II..  .Ill  82,499.75 

Steamer  iftnnetonA^a 13,939.05 


28, 588. 76 


Testing  dredge  ^Ip^^ 

Field  operations,  dredging: 
Dredge— 

Mpha : 11,660.02 

Gamma 20,608.57 

Delta 17,473.80 

Epeilon 24,105.40 

Zeta 18,215.10 

Inspection 14,769.14 

Snrveys 13,450.73 

Tools  and  appliances 


49, 013. 78 
640.47 


120, 272. 76 
22, 051. 23 


Total 242,348.99 

Table  No.  14. — Summary  of  capacity  tests  of  dredges. 


Extreme  width  of  suctioii feet.. 

Nomberof  cnts  made 

Total  length  of  onte feet.. 

Time  actually  dredging hours.. 

Average  adTanee  per  hour feet.. 

Average  depth  of  suction  below  water  surface. do. . . 

Average  depth  of  out do... 

Average  steam  pressure 

Average  speed  of  main  pump. .revolutions  per  min- . 

Average  speed  of  Jet  pump do... 

Suction  head,  main  pump feet  of  water. . 

Deliverrhead do... 

Jet  dlsonarge  head do... 

Total  number  of  oubio  yards  moved 

Average  number  of  cubic  yards  per  hour 

Cost  per  linear  foot  for  time  actaally  dredging 

Cost  per  oubio  vard  for  time  aotualfy  dredging 

Length  of  discharge  pipe feet.. 


Dredge 

Gamma, 

Cow  Island 

Bar,  Oct. 

81  to  Nov. 

8,1898. 


10 

8 

4,566 

45.50 

100.3 

15 

7.16 

145.6 

150 

134.5 

8.6 

11.0 

25.9 

45,856 

1,008 

10.0808 

$0.0080 

750 


Dredge 
Delta,  in 
pocket  be- 
hind Tow- 
head  of  Is- 
land 18, 
Oct.  30  to 
Nov.  2, 
1893. 


33.6 

4 

2,711 

27.88 

09.0 

13.6 

6.55 

151.1 

140.0 


16.8 
84.5 


84,462 

1,250 

to.  0926 

$0.0073 

1,000 


Dredge 

Bpsilon, 

in  pocket 

at  foot  of 

PhiUips 

Towhead, 

Hov.  26  to 

Nov.  28, 

1808. 


20.3 
4 

2,016 

24.03 

81.0 

17 

0.6 

130 

178 

207 

0.8 

84.6 

25.8 

82,407 

1,306 

$0,142 

$0.0092 

1,000 


Dredge 

Zeta, 

Cherokee 

Bar,  Nov. 

8  to  Nov. 

6,189S. 


20.8 

6 

1,785 

62.02 

28.4 

17 

20.6 

146.8 

170.0 

225.4 

10.5 

22.0 

24.0 

40,001 

652 

$0,807 

$0.0184 

250  to  600 


1  Tests  made  in  May  and  Jnne,  1888. 
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Appendix  2. 

Report  of  Capt.  E.  Evkleth  Winslow,  Corps  of  Enginbers,  upok  Opera 

tions  in  the  flrst  and  second  dlbtricts. 

United  States  Engineer  Office, 

MemphU,  Tenn.,  Map  SOj  1899, 

Coi'OinsL:  I  have  the  honor  to  sabmit  the  following  report  of  operations  in  th< 
First  and  Second  districts  for  the  year  ending  April  30,  1899.  The  work  in  thes< 
districts  was  in  char^i^e  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers^  until  relierec 
by  me  December  5,  1898. 

FIRST  DISTRICT  (Cairo  to  foot  of  Island  No.  40,  220  miles). 

CoUmhm,  Ky.  {21  miles  below  CairOf  L.),—ln  1889  and  1890  fire  spnr  dikes  of  bms 
and  stone  were  built  along  a  caving  bank  in  front  of  this  place;  these  protecte 
2,200  linear  feet  of  bank.  This  work  at  present  is  in  fair  condition,  and  has  accom 
plished  the  object  for  which  dti^igned.  Some  caving  has  occurred  in  recent  year 
between  the  dikes  where  the  bank  was  unprotected.  No  additional  work  is  reqnire 
at  present. 

Hickman,  Ky,  {26  miles  below  Cairo,  L,), — In  1889  a  mattress  of  brush  and  atone 
930  feet  long,  was  placed  along  the  bank  in  front  of  this  town.  This  was  repairei 
at  various  times,  and  the  work  extended  downstream  630  feet,  making  the  tota 
length  of  revetment  now  in  place  1,560  feet.    No  further  work  is  required  at  present 

Kew  Madrid,  Mo.  {71  miles  below  Cairo,  R.),—The  bank  here  had  been  rapidly  cavin 
for  many  years.  In  1893  the  bank  along  the  upper  portion  of  the  town  was  proteote^ 
by  900  feet  of  fascine  mattress  250  feet  wide,  and  the  upper  bank  paved.  Sevei 
hundred  linear  feet  of  similar  work  was  placed  below  this  in  1894,  and  500  feet  more  i 
1896.  The  sundry  civil  act  of  July  1, 189S,  appropriated  $50,000  for  revetment  of  th 
bank  at  this  place.  With  this  amount  it  was  proposed  to  continue  the  revetmen 
downstream  tor  about  1,200  feet,  and  also  to  make  a  slight  extension  to  the  revetmen 
at  the  head  of  the  work.  Work  was  begun  September  18  and  completed  Deoember  2 
One  thousand  two  hundred  and  eighteen  feet  of  revetment  were  constructed  beIo\ 
existing  work  and  355  feet  above,  all  work  being  of  the  standard  type,  with  fascin 
mattress  250  feet  wide  and  paved  upper  bank.  The  total  length  of  revetment  a 
this  place  is  now  about  3,650  feet,  and  is  all  in  good  condition.  The  entire  front  o 
the  town  is  now  amply  protected,  but  the  bank  below  is  caving  rapidly.  (Fo 
details  of  the  work  see  report  of  Assistant  Engineer  Nolty.) 

Forty  thousand  dollars  has  been  appropriate  by  the  sundry  civil  act  of  March  3 
1899,  for  completing  revetment  work  at  New  Madrid. 

CaruthersvilU,  Mo.  {110  miles  below  Cairo,  R,). — The  sundry  civil  act  of  July  1,  I89i 
appropriated  $20,000  to  be  used  in  protecting  the  bank  at  and  near  the  town  o 
Caruthersville,  Mo.  The  bank  here  has  been  caving  quite  rapidly  since  1897,  begi 
ning  a  short  distance  above  the  town  and  increasing  dowi^stream  to  a  maximum 
the  bend  about  half  a  mile  below  the  town.  The  appropriation  being  insuflScien 
to  protect  the  entire  front  of  the  town  by  a  continuous  revetment,  it  was  proposed  t 
construct  with  it  four  brush  and  polo  crib  dikes  similar  to  those  successfully  ased  i 
the  Memphis  Harbor,  the  dikes  bein^  placed  about  450  feet  apart,  center  to  cente 
and  having  a  standard  mattress  foundation  120  feet  by  250  feet  wide.  This  projec 
having  been  unavoidably  delayed,  did  not  receive  the  approval  of  the  Secretary  < 
War  until  November  15,  and  work  therefore  could  not  be  begun  until  Novembc 
28.  The  mattresses  for  three  of  these  dikes  were  completed  without  incident,  bi 
running  ice  caused  a  stoppage  of  work  for  four  days  during  the  construction  of  th 
fourth  mattress.  Work  was  begun  on  the  crib  of  Dike  4,  and  after  another  fon 
days'  delay  from  ice  and  drift  the  lower  section  was  completed  and  launched  Jam 
ary  6.  Work  was  then  suspended  on  account  of  a  rapid  rise  in  the  river,  accomp 
nied  by  heavy  drift  and  ice.  In  fact,  the  entire  work  was  carried  on  nnder  the  mot 
unfavorable  conditions  of  weather,  river  stage,  and  running  drift  and  ice,  the  latt 
causing  some  damage  to  plant.  (For  details  of  work  see  report  of  Assistant  Eng 
neer  Nolty.) 

Present  conditions. — The  four  mattresses  are  complete  and  in  place,  the  bank  fc 
the  cribs  has  been  graded  and  partly  paved,  and  the  crib  of  Dike  4  is  half  completec 
During  the  high  water  this  spring  extensive  caving  took  place  below  the  fourt 
dike.  The  extent  of  this  damage,  and  whether  or  not  it  affects  the  work  in  plac 
can  not  at  this  date  be  determined,  as  the  river  has  not  yet  fallen  low  enough  to  po 
mit  an  examination. 

Thirty-five  thousand  dollars  have  been  appropriated  by  the  sundry  oivil  act  o  . 
March  3,  1899,  for  rectifying  the  bank  at  and  near  Caruthersville. 

Plum  Point  Reach  {147  to  186  miles  below  Cairo).— The  works  of  improvement  in  thi 
reach  have  extended  from  Daniels  Point  to  Craighead  Point,  Arkansas,  a  distance  c 
about  20  miles.    The  operations  have  been  fully  described  in  previous  reports.    Ji 
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eneral  temiBi  the  work  done  has  been  the  protection  of  oaTine  banks  by  the  oon- 
uToction  of  67,400  linear  feet  of  revetment  now  in  placei  the  cloenre  of  Gold  Dnst 
hate  by  means  of  pile  dikes  and  a  brash  and  stone  dam,  and  the  closnre  of  Osceola 
ad  Buiierton  chntes  by  means-of  pile  dikes.  The  result  of  these  works  has  been 
)  give  an  increase  in  depth  over  the  crossings  in  Plnm  Point  Reach  during  extreme 
)w- water  stages.  Of  the  fnnds  made  available  by  the  sundry  civil  act  of  Jnly  1, 
^98,  the  oommiasion  allotted  to  this  reach  $40,000,  which  it  was  proposed  to  expend 
t  the  following  points: 

About  $7,500  at  Ashport  Bend,  repairing  old  revetment. 
About  $lo,000  at  Fletchers  Bend,  extending  revetment. 
About  $6,000  at  Osceola  Bar,  protecting  head  of  bar. 
About  $6,500  at  Qold  Dust  Dam,  repairs. 

About  $4,000.  contingencies  and  slight  repairs  to  other  works  of  the  reach. 
Ashport  Bmia. — ^The  revetment  work  in  this  bend  was  begun  in  1882  and  continued 
1 1891-1894.  The  total  length  of  bank  revetted  is  about  16,600  feet,  of  which  work 
1  bat  1,800  feet  is  of  the  old  type  of  mattress.  After  the  subsidence  of  the  flood 
'  1898  it  was  found  that  five  faults  had  developed  in  this  work — three  in  the  upper 
mk  work  above  the  limit  of  paving  and  two  at  the  Junction  of  the  mattress  work 
ith  the  bank  paving.  Repair  work  was  begun  January  10, 189^  on  the  construe- 
on  of  a  pocket  mat  for  the  largest  fault,  which  was  completea  and  sunk  under 
fficulties.  The  rapidly  rising  river,  with  heavy  drift,  caused  a  suspension  of  work 
this  point  for  the  season. 

Fletchers  Bend^^This  has  been  for  many  years  one  of  the  worst  caving  places  in 
le  river.  Some  revetment  work  was  done  here  in  1884  and  1885.  This  was  of  the 
d-8tyle  work  and  nearly  all  of  it  has  since  been  destroyed.  Work  was  resumed  in 
88  and  continued  at  intervals  until  1896,  extending  to  near  New  Haven  Landing, 
ace  1896  the  caving  has  attacked  the  bank  actively  at  and  above  the  head  of  the 
isting  work  and  has  destroyed  about  1,500  feet  of  it.  To  prevent  or  delay  a  fnr- 
er  destruction  of  this  work  it  was  proposed  to  construct  at  the  head  of  the  exlst- 
g  work  a  brush  and  stone  spur,  resting  on  a  standard  fascine  mattress.  Work  was 
mmenced  November  5  and  continued  until  stopped,  November  22,  by  a  rise  in  the 
/er,  accompanied  by  a  strongourrent  and  heavy  drut.  The  river  having  receded, 
)rk  was  resumed  December  20  and  completed  January  9. 

Osceola  Bar. — The  flood  of  1898  did  some  damage  to  the  revetment  work  at  this 
int  in  three  places ;  in  all,  about  800  fee  t  of  upper-bank  protedtion  being  destroyed, 
le  river  mats  all  appenred  to  be  in  good  condition,  the  trouble  coming  from  faults 
the  junction  of  these  with  the  bank  paving.  This  damage  was  repaired  by  the 
nstruction  of  connecting  mats  and  lepaving  the  bank.  At  the  head  of  the  bar 
ere  was  a  very  large  wasnout  just  at  the  upper  edge  of  the  work.  A  sill  mat  and 
i  b  were  placed  across  this  washout  to  prevent  its  enlargemnt. 
Work  on  Gold  Dust  Dam  and  other  points  in  the  reach  was  prevented  by  the  stage 
water  and  short  working  season.  (For  details  of  the  work  in  Plum  Point  Reach 
3  report  of  Assistant  Engineer  Nolty.) 

Present  condition. — ^At  this  date  the  river  has  not  fallen  low  enough  for  an  exami- 
tion,  so  it  can  not  be  stated  whether  any  new  faults  have  developed  in  this  reach. 
From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
asion  has  allotted  $60,000  to  Plnm  Point  Reach,  to  be  distributed  as  follows: 

mielB  Point,  repairs  to  revetment $15,000 

stchers  Bend,  reyetment  work 25,000 

Id  Dnst  Dam,  repairs ^ 10,000 

neral  repairs  and  contingencies 10,000 

Experimental  dikes. — The  commission  allotted  out  of  the  ftmds  made  available  by 
3  sandry  civil  act  of  July  1, 1898,  $25,000  for  the  construction  of  dikes  at  low- 
ter  bars,  nnder  the  supervision  of  the  subcommittee  of  the  committee  on  con- 
uction.  The  bar  decided  on  for  the  first  work  was  that  opposite  Point  Pleasant, 
».  (80  R.).  The  location  of  these  dikes  and  their  character  are  shown  on  draw- 
ls accompanying  this  report  Work  on  Dike  No.  1  was  begun  October  20.  After 
i  first  section,  240  feet  long,  of  this  was  conjpleted  it  was  necessary  on  account  of 
9  high  staee  of  river  and  deep  water  at  location  of  anchor  piles  to  temporarily 
)pend  wo»  on  this  dike  and  to  construct  Dike  No.  3,  which  was  located  in  shoaler 
ter.  This  dike  was  completed  to  a  length  of  about  982  feet,  and  a  small  crib  was 
i  It  at  its  inshore  end  to  prevent  cutting  at  this  point.  The  river  in  the  meantime 
[1  continued  to  rise,  and  work  was  suspended  till  more  favorable  conditions.  On 
nnary  6  work  was  resumed  under  more  favorable  conditions  and  the  second  sec- 
n  of  Dike  No.  1  was  completed.  During  this  work  another  rapid  rise  occurred 
1  work  was  suspended  for  the  season.  Each  section  of  dike  was  20  feet  wide  at 
ttora  and  from  9  to  15  feet  high  to  end  of  screen  poles,  depending  on  depth,  so  as 
have  the  end  of  poles  near  the  low-water  line.  (The  details  of  construction  will 
found  in  the  report  of  Assistant  Engineer  Nolty.) 
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In  accordance  with  a  resolation  of  the  commission,  adopted  at  its  March  sesaioi 
this  work  haa  been  transferred  to  the  office  of  the  secretary  of  the  commission. 

Upper  8i.  F)ranci8  Levee  district  (35  miles  above  to  70  miles  hehw  Cairo,  JS.)- — ^This  di 
trict  extends  from  Commerce,  Mo.,  to  New  Madrid,  Mo.,  a  distance  by  river  of  aboi 
105  miles.  The  length  of  levee  line  when  completed  will  probably  be  aboat  80  mile 
The  area  protected  is  the  land  between  the  river  and  Prairie  Ridge,  which  is  cut ) 
the  river  at  New  Madrid.  This  area  is  abont  700  sqnare  miles.  Tnis  land,  thoiii 
generally  low,  is  separated  into  sections  by  ridges  generally  above  overflow. 
addition  to  the  above,  a  very  large  area  of  the  Lower  St.  Francis  Bottom  is  suhje 
to  overflow  from  this  same  water,  as  it  can  find  its  way  through  the  low  |^ap  at  tl 
npper  end  of  Prairie  Ridge.  This  latter  region  is  also  snbject  to  overflow  by  hi^ 
water  getting  through  the  narrow  gap  between  Cape  Girardeau  and  Commerce  Ridg 
but  a  small  State  levee  has  been  bmit  across  this  gap.  A  levee  has  been  built  I 
local  authorities  from  Commerce  to  the  Iron  Mountain  Railroad,  a  mile  above  Bir 
Point,  and  is  in  good  condition.  From  Birds  Point  southward  a  levee  was  Btarte<l 
1896,  but  lack  of  funds  caused  the  cessation  of  work  after  abont  3  miles  had  be< 
worked  on,  but  practically  none  of  this  was  completed.  There  is  no  data  in  tl 
oilice  from  which  to  calculate  the  amount  of  earth  in  the  existinf^  levee  from  Co 
merce  to  Birds  Point,  or  the  total  vardage  necessary  to  close  in  this  basin.  To  ck 
tbe  gap  at  Birds  Point  and  complete  the  levee  as  far  down  as  O'Briens  Ridge  ( 
mileis)  will  require  about  850,000  cnbic  yards.  No  work  has  np  to  the  present  tii 
been  done  in  this  district  by  the  United  States,  but  ont  of  the  fands  made  availal 
by  the  sundry  civil  act  of  March  3, 1899,  the  commission  has  allotted  the  snm 
$20,(X)0  for  work  at  and  below  Birds  Point. 

Loicer  Si.  Francis  Levee  district  {80  to  £98  miles  Mow  Cairo,  BJ). — ^The  length  of  tl 
district  by  river  is  218  miles.  The  length  by  the  levee  line  when  oompleted  w 
probably  be  abont  215  miles.  The  length  of  completed  levee  is  now  abont  V2 
miles,  beginning  1  mile  above  Point  Pleasant,  Mo.  (80  R.)  and  ending  back  of  Cente 
nial  Island  (208  R.).  Near  Walnnt  Bend,  Ark.  (275  R.)  there  is  a  levee  line  6  mi 
long  which  will  form  part  of  the  proposed  oontiiinons  line  to  the  month  of  the  : 
Francis  River  (298  R.).  Including  this  Walnnt  Bend  line,  128|  miles  of  levee  t 
now  in  place,  leavine  to  be  constructed  for  the  complete  closing  of  this  basin  aba 
86^  miles.  The  area  xhat  will  probably  be  protected  by  the  eompleted  levee  will 
abont  3,490  sqnare  miles.  At  the  date  of  toe  last  Annual  Report  one  contract  w 
in  force,  that  of  Shippey  &,  Johnson,  for  repairs  to  Walnut  Bend  levee,  at  15.99  cex 
per  yard.  This  contract  was  satisfactorily  oompleted  by  December  1,  1898.  Frc 
the  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  commissi 
allotted  the  sum  of  $34,000  for  levee  work  in  this  district.  This  was  nsed  in  wo 
at  the  following  points:  A  new  loop  at  Rankins  mill.  Mo.  (103  R.);  repair,  enlarj 
ment,  and  topping  near  Caruthersville,  Mo.  (109  to  113  R.);  repairs,  enlargement,  a 
topping  near  Tylers,  Mo.  (125  to  128  R.);  repairs,  enlargement,  and  topping  n< 
Cheeks,  Ark.  (131  to  135  R.);  spur  at  Rosa,  Ark.  (157  R.) ;  repairs  near  Luxora,  A 
(160  R.);  repair,  enlargement,  and  topping  near  Sans  Souoi,  Ark.  (166  to  177  R 
repairs,  enlargement,  and  topping  near  Nodena,  Ark.  (180  to  187  R.).  In  addition 
the  above  work  by  the  United  States  the  St.  Francis  levee  board  has  repaired 
miles  of  existing  levee  and  constructed  abont  one-fonrth  of  a  mile;  this  laet  acr 
the  chnte  of  Island  No.  38  (208  R.). 

During  the  period  from  May  1, 1898,  to  April  30,  1899,  there  were  constructed 
follows : 

Cabic  yaT 

By  the  United  States 218, 

By  the  St.  Francis  levee  board 151,! 


Total 370, 

During  the  same  period  the  United  States  expended  the  sum  of  $38,060.15.  T 
includes  office  expenses,  superintendence,  engineering  expenses,  and  contingenc 
The  average  cost,  including  above  items,  was  17.4  cents  per  yard. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cubic  yn: 

Constructed  by  United  States  and  in  place  April  30, 1898 3, 014 

Added  from  May  1, 1898,  to  April  30, 1899 218,' 


Total  in  place  April  30, 1899 3, 233, 


Constructed  by  levee  boards  and  citizens  and  in  place  April  30, 1898......  4. 024 

Added  from  May  1, 1898,  to  AprU  30, 1899 151,' 


Total  in  plac6  April  30, 1899 4,176, 
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Aggregate :  Cubic  yards. 

Erected  by  the  United  States 3,233,347 

Erected  by  others 4,176,561 

Total  effective  in  place  April  30, 1899 ^ 7, 409,908 

On  April  30, 1899,  one  contract  is  still  in  force,  with  T.  Mike,  for  enlargement  work 
near  Tylers,  Mo.    It  is  expected  that  this  contract  will  be  completed  by  Jnly  1, 1899. 

The  high  water  of  the  year  was  not  sufficient  to  threaten  the  levee  at  all;  no 
breaks  occurred,  and  the  only  damage  was  a  small  amount  of  wave  wash  in  recent 
work  where  the  sodding  had  not  taken  hold.  No  expense  was  incurred  in  watching 
or  nursing  the  levee  during  high  water.  There  are  two  existing  breaks  in  the  line, 
one  at  the  town  of  Point  Pleasant,  about  1,000  feet  long:  money  was  available  to 
close  this  gap,  ])ut  it  was  impossible  to  obtain  the  right  6f  way,  as  the  citizens  take 
but  little  interest  in  the  work.  No  water  passed  through  this  ^ap  this  season.  The 
other  gap  is  at  Stancils  Bayou.  This  is  due  to  a  cut  made  in  the  levee  last -summer 
for  the  purpose  of  draining  off  back  water.  The  persons  who  cut  the  levee  failed  to 
close  it,  as  it  was  expected  they  would,  and  all  the  pressure  brought  upon  them  to 
make  them  do  it  failed,  aud  the  levee  is  still  open.  The  guilty  parties  were,  how- 
ever, indicted  and  tried  in  April  under  the  law  lor  the  protection  of  levees,  but  their 
sentence  has  been  suspended  for  the  present.  Some  water  ran  through  this  break 
this  year  and  about  20  square  miles  were  inundated.  Of  this  but  a  small  part  is 
cleared  and  that  principally  land  belonging  to  those  who  cnt  the  levee. 

To  enlarge  the  existing  levees  and  raise  them  to  the  final  grade,  as  established  by 
the  commission,  will  require  the  putting  in  place  of  about  4,000,000  cubic  yards  of 
earth.  No  accnrate  surveys  have  been  made  for  the  location  of  the  portion  of  the 
line  not  yet  constructed,  but  it  is  roughly  estimated  that  this  will  require  about 
11,000,000  cubic  yards,  in  addition  to  the  above. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
mission has  allotted  the  sum  of  $123,500  for  levee  work  iu  this  district.  In  addition, 
the  St.  Francis  levee  board  has  funds  at  its  command,  and  has  let  contracts  for  build- 
ing 24  miles  of  levee  from  the  present  terminus  to  below  the  city  of  Memphis  and 
for  exteudins  the  Walnut  Bend  levee  upstream  11  miles.  This  will  leave  a  gap  of 
about  30  miles  still  open.  A  profile  accompanying  this  report  shows  in  detail  the 
gra<lee  of  the  levee  line  and  the  locality  of  work  done  in  this  district  during  the 
period  covered  by  this  report. 

BKCONP  DISTRICT  (FOOT  OF  ISLAND  NO.  40  TO  MOX7TH  OF  WHITE  RIVER,  180  BflLES). 

Hopefield  Bend  (jBfS7-2S0  mile»  heloto  Cairo,  B,). — The  revetment  in  this  bend^  now 
about  16,000  feet  long,  extends  from  Mound  City  Landing  to  Hopefield  Point;  it  was 
begun  in  1882  and  completed  in  1888.  From  1890  to  1893  extensive  repairs  were 
made  along  the  lower  10,000  feet  by  placing  wider  river  mats  and  revetting  the  upper 
bank  with  stone.  The  work  along  this  lower  10,000  feet  was  failing,  on  account  of 
its  narrow  width  and  generally  weak  design.  The  high  water  of  1897  damaged  this 
work  by  scouring  above  and  behind  the  bank  paving.  This  damage  was  repaired 
in  the  fall  of  the  same  year  by  crib  dikes,  built  across  the  pockets  excavated  by  the 
fiood.  The  high  water  of  1898  seriously  damaged  the  revetment  at  several  places. 
This  consisted  of  holes  scoured  out  at  the  junction  of  mat  and  bank  work,  under- 
mining the  bank  paving  and  extending  under  the  inshore  edge  of  the  river  mat. 
Sepairs  were  made,  beginning  October  31  and  ending  November  19.  New  mats  of 
the  fascine  type  were  sunk  in  the  pockets  made  by  the  scour.  The  slope  was  restored 
by  cribs  and  the  bank  repaved.    (For  details  see  report  of  Assistant  Engineer  Rees.) 

It  18  absolntelv  essential  for  the  existence  of  the  harbor  of  Memphis  that  this  point 
should  not  be  allowed  to  recede  further.  There  are  at  present  a  few  weak  points 
which  should  be  attended  to. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3,  1899,  the  com- 
mission has  allotted  the  sum  of  $60,000  for  repairs  to  the  revetment  work  at  Hope- 
iield  Bend. 

Alemphig  ffarhor  (gSO  miles  heloto  CairOf  L,), — The  bank  for  a  length  of  10,166  linear 
feet  has  been  revetted  bv  the  United  States  and  for  2,206  linear  feet  by  a  system 
of  dikes  built  by  United  States  employees  from  funds  supplied  by  the  citizens. 
Most  of  the  work  placed  has  held  without  loss.  Along  the  upper  portion  of  the 
harbor  ftont,  extending  from  Wolf  River  to  below  Monroe  street,  a  large  sand  bar 
has  formed.  This  has  made  the  compress,  elevator,  and  oil  mills  situated  above  the 
paved  levee  inaccessible  to  steamboats,  and  the  tailing  down  of  the  sand  bar  along 
the  paved  steamboat  landing  has  shut  off  about  one-half  of  it,  or  1,500  feet,  to 
steamboat  use  during  low  stages  of  the  river.  At  the  date  of  the  last  Annual  Report 
there  remained  an  unprotected  portion  of  the  bank  1,200  feet  long  between  the  lower 
end  of  the  Government  revetment  and  the  bridge  company's  revetment.  The  sun- 
dry civil  act  of  Jnlv  1,  1898,  appropriated  $35,(^  for  the  completion  of  the  revet- 
ment along  the  bluff  and  $10,000  for  repairing  the  damage  done  to  previous  revetment 
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work  by  the  flood  of  1897.  WUh  the  former  it  was  proposed  to  revet  the  gap  of 
about  1,200  feet  with  arevetmeut  of  standard  type,  the  fascine  mattress  bein;^  about 
300  feet  wide  and  shore  paving  extending  to  the  22- foot  stage.  Work  was  begun 
Beptember  14  and  the  project  was  completed  November  14.  (For  details  see  re)>ort 
of  Assistant  Engineer  Rees.)  This  now  makes  tbe  revetment  work  along  this  front 
complete  from  W^lf  River  to  below  the  bridge,  a  total  distance  of  aboat  12,400  feet, 
all  of  which  is  in  good  condition.  No  appropriation  or  allotment  has  been  made 
for  work  at  this  point,  but  tbe  last  river  and  harbor  act  directs  the  commisaion  to 
examine  into  the  advisability  and  cost  of  removing  the  sand  bar  formed  in  front  of 
the  landing. 

Wolf  liner  {930  miles  heloto  Cairo,  X.).— The  width  of  the  bar  in  front  of  Wolf 
River  at  low  stages  is  about  2,100  feet;  through  this  the  river  has  formed  a  fairly 
iixed  channel  toitsi  unction  with  tbe  Mississippi.  The  river  and  harbor  act  of  June 
S,  1896,  made  available  for  the  improvement  of  this  stream  the  sum  of  $35,000.  Tbe 
approved  project  provided  for  dredging  and  the  removal  of  sunken  logs,  sna^,  and 
other  obstructions.  An  attempt  was  made  to  have  this  work  done  by  contract,  but 
during  the  progress  of  the  work  so  many  unexpected  difficulties  presented  them- , 
selves  that  justice  to  tbe  contractor  required  the  termination  of  the  contract,  which  | 
was  done  May,  1898,  after  about  30,000  yards  of  material  had  been  removed.  ^ 

In  July,  1898,  a  dipper  dredge  was  purchased  for  use  on  this  work  and  operations 
were  subsequently  carried  on  by  hired  labor.  Work  was  begun  July  22  above  the 
railroad  bridge  and  continued  until  August  13,  when  stopped  by  a  rise  of  the  river. 
Work  was  resumed  August  31  near  tbe  month  and  continued  until  November  7 : 
again  resumed  on  tbe  14th  above  tbe  bridge  and  stopped  for  the  season  November 
29.  A  total  of  about  28,000  yards  was  removed  from  the  channel  at  a  cost  of  about 
8  cents  per  yard.  In  addition,  about  90  snags  and  logs  were  removed  from  the 
channel  by  the  dredge,  aided  at  times  by  dynamite.  (For  details  of  this  work  see 
report  of  Assistant  Engineer  Kees.)  Since  the  stoppage  of  actual  work  some  slight 
modifications,  shown  necessary  by  tbe  last  season's  work,  have  been  made  to  tlie 
dredge. 

As  during  the  high  water  in  the  Mississippi  there  was  slack  water  in  Wolf  River, 
a  fill  has  undoubtedly  taken  place  in  tbe  latter  which  its  current  is  powerless  to 
remove.  There  is,  however,  about  $20,000  remaining  of  tbe  appropriation  which 
will  be  used  to  remove  the  deposit  when  the  water  falls  low  enough. 

Nonconnak  Rock  (SS6  miles  below  Cairo), — ^This  obstruction,  consisting  of  a  ferrugi- 
nous sandstone  and  cemented  gravel,  is  about  4  miles  below  the  Memphis  Brid^re. 
and  about  700  feet  from  the  Tennessee  shore.  It  has  been  a  source  of  annoyance  to 
boats  with  heavy  tows,  owing  to  its  location  directly  in  the  channel.  The  removal 
of  this  rock  was  begun  in  1893  under  contract.  Later  the  work  was  nndertakeu  by 
the  United  States  with  a  plant  constructed  for  the  purpose.  Very  effective  work 
was  done,  and  2,333  cubic  yards  were  removed  at  the  small  cost  of  $1.88  per  cubic 
yard.  From  funds  made  available  by  the  sundry  civil  act  of  July  1,  1898,  tbe 
commission  allotted  $3,000  for  the  continuation  of  this  work.  Work  was  begun 
September  15  and  completed  November  18.  Two  thousand  three  hundred  and  four- 
teen cubic  yards  of  rock  were  destroyed,  covering  an  area  of  25,000  square  feet. 
There  is  now  a  least  depth  of  7  feet  over  the  rock  at  the  zero  stage  of  the  Memphis- 
gauge.  (For  details  see  report  of  Assistant  Engineer  Le  Vasseur.)  This  work  it 
considered  completed. 

Helena  Harbor  {S06  miles  below  Cairo,  £.). — Six  hundred  linear  feet  of  continuouf 
revetment  and  five  spur  dikes  were  built  in  1889,  protecting  about  3,000  feet  of  banV 
along  the  cit^  front.  The  lower  dikeB  being  in  an  unfinished  condition,  the  bank 
caved  badly  in  their  immediate  vicinity.  This  revetment  was  further  extended  to  i 
total  length  of  4,100  feet  in  1896.  The  sundry  civil  act  of  July  1, 1898,  appropriated 
$30,000  for  the  completion  of  the  revetment  at  Helena.  With  this  it  was  proposed  t( 
extend  existing  work  downstream  and  repair,  where  necessary,  existing  work. 
Work  was  begun  November  16  and  completed  January  11.  The  revetment  was  con- 
tinued downstream  926  feet,  the  fascine  subaqueous  mat  being  250  feet  wide.  Th( 
bank  paving  was  carried  up  to  about  18  feet  on  the  Helena  gauge,  where  a  depressior 
in  tbe  bank  existed,  and  across  this  two  small  dikes  were  built  reaching  to  the  tof 
of  the  bank.  In  adilltion,  repairs  were  made  to  1889  work.  The  intermMiate  space.* 
between  dikes  were  mattressed  below  low  water,  and  two  small  dikes  were  ouil' 
above  tbe  water  line  so  as  to  restore  the  normal  slope  of  the  bank.  (For  details  o^ 
this  work  see  report  of  Assistant  Engineer  Rees.) 

Thirty  thousand  dollars  have  been  appropriated  by  the  sundry  civil  act  of  Marcl 
3,  1899,  for  improving  harbor  and  rectifying  the  banks  at  Helena. 

LEVEES. 

Upper  Tazoo  Levee  district  {£44  to  365  miles  below  Cairo,  £.).^The  lengtli  of  thii 
district  by  river  is  121  miles,  and  the  length  of  levee  lines  123.88  miles.  The  terri- 
tory protected  by  the  levee  is  8,281  square  miles.    At  the  date  of  the  last  annual 
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report  one  contract  was  in  force,  with  Reese  Thomas,  sections  77-79  (330  L.)  at  16.99 
cents  per  cnbio  yard.  This  contract  was  satisfactorily  completed  November  1, 1898. 
From  the  fnnds  made  available  by  the  sundry  civil  act  of  Jnly  1, 1898,  the  commis- 
sion allotted  $46,000  for  levee  work  in  this  district.  With  this  a  new  loop  was  con- 
structed on  sections  81-82  (332  L.).  The  local  board  during  this  period  has  repaired 
and  enlarged  24  miles  and  topped  4  miles  of  existing  levee.  The  work  done  between 
May  1,  1898,  and  April  30^  1899,  was  as  follows: 

Cable  yards. 

By  the  United  States 484,255 

By  the  local  leVee  board 694,860 

Total  in  place  April  30, 1899 1,079,115 

The  United  States  expended  in  this  district  for  levee  construction  between  May  1, 
1898,  and  April  30,  1899,  the  sum  of  $77,370.54.  This  includes  office  expenses,  super- 
intendence, engineering  expenses,  and  contingencies.  The  average  cost  per  cabic 
yard  of  the  work  done,  including  the  above  items,  was  15.98  cents. 

The  following  is  a  summary  of  the  levees  in  this  district : 

Cable  yards. 

Oonstmcted  by  United  States  and  in  place  April  30, 1898 4, 415, 261 

Added  by  United  States  from  May  1, 1898,  to  April  30, 1899 484,255 

Total  in  place  April  30, 1899 4,899,516 

Constructed  by  levee  board  and  in  place  April  30, 1898 10,266, 905 

Added  by  levee  board  May  1, 1898,  to  April  30, 1899 594, 860 

Total  in  place  April  30, 1899 10,861,765 

liCveee  in  place  April  30, 1899 : 

Erected  by  United  States 4,899,516 

Erected  by  local  levee  board 10,861,765 

Total  in  pUce 1 15,761,281 

On  April  30, 1899,  one  contract  is  still  in  force  with  Aderboldt  &  Lowrance  for  work 
on  sections  81-82  at  14.94  cents  per  cubic  yard.  It  is  expected  that  this  contract 
will  be  completed  by  July  1, 1899.  The  high  wafier  of  this  season  was  not  sufficient 
to  threaten  the  levee^  and  no  damage  beyond  some  slight  wave  wash  was  caused. 
No  expense  was  incurred  in  protecting  the  levee  during  this  high  water. 

The  estimated  yardage  required  to  raise  and  enlarge  this  levee  line  to  the  final 
^rade  established  by  the  commission  is  approximately  18,000.000  cubic  yards. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  com- 
misttion  has  allotted  $123,500  for  levee  work  in  this  district  during  the  coming  season. 

A  profile  acoompanyinff  this  report  shows  in  detail  the  grades  of  the  levee  line 
and  the  locality  of  work  done  in  this  district  during  the  period  covered  by  this 
report. 

WkiU  Biver  Levee  district  {306  to  S85  milts  lelow  gairo,  jS.).— The  length  of  this 
district  by  river  is  79  miles,  and  by  the  levee  line  74  miles.  The  levee  starts  at  the 
foot  of  Crowleys  Ridge,  at  the  upper  end  of  the  city  of  Helena,  and  the  terminus  is 
at  the  end  of  the  back  line  of  the  Laconia  Circle  Levee,  which  doubles  on  itself  and 
j  oins  the  main  line  at  Laconia  (375  R.).  The  United  States  has  control  of  64  miles  of 
the  levee,  the  remaining  10  miles  of  levee  being  maintained  and  controlled  by  the 
local  boards,  8  of  these  miles  consisting  of  the  back  line  of  the  Laconia  Circle  and 
the  other  2  being  in  front  of  the  city  of  Helena.  The  territory  to  be  protected  is  a 
narrow  strip  of  from  8  to  30  miles  in  width,  lying  between  the  Mississippi  and  White 
rivers,  and  naving  an  area  of  about  910  square  miles.  Four  breaks  exist  at  present 
in  this  line,  all  made  by  the  fiood  of  1897.  The  total  length  of  existing  breaks  is 
SI  bout  10,000  feet,  and  all  are  situated  within  a  distance  of  4  miles  near  Modoc  and 
llngheys  (337  and  340  R.). 

At  the  date  of  the  last  annual  report  one  contract  was  in  force  with  the  J.  S. 
McTighe  Company  for  work  at  Schoolhouse  Bayou  (342  R.).  This  contract  was  sat- 
is factorilv  completed  November  30, 1898. 

From  tne  funds  made  available  by  the  sundry  civil  act  of  July  1, 1898,  the  com- 
mission allotted  for  levee  work  in  this  district  the  sum  of  $30,000.  With  this  work 
baa  been  done  as  follows :  Repair,  enlargement,  topping,  and  banquet  near  Westover 
(310-321  R.) ;  repair,  enlargement,  and  topping  in  and  near  Zenor  Bend  (343-370  R.) ; 
also  slight  repairs  of  damage  done  by  high  water  of  1898.  The  local  levee  boards 
have  also  during  tiiia  period  put  in  place  abont  24,000  yards  in  the  Helena  Front 
Levee. 
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The  work  done  between  May  1, 1898,  and  April  30, 1809,  U  as  follows: 

Cable  yard 

By  the  United  States 1 194,^4 

By  local  levee  bourd  and  others 24, 2(( 


Total  in  place  April  30, 1809 218,45 

.  The  United  States  expended  in  this  district  for  levee  construction  between  May  1 

189H,  and  April  30,  1899,  the  sum  of  $41,061.18.    This  includes  office  eicpenses,  super 

iuteiidence,  engineering  expenses,  and  contingencies.    The  average  cost  per  cubiv 

yard  of  the  work  done,  including  the  above  items,  was  19.60  cents.    The  sum  n 

$3,000  of  the  above  was  expended  in  a  complete  survey  of  this  line  during  Februar^v 

and  March,  1899. 

The  following  is  a  summary  of  the  levees  in  this  district: 

Cobioyanl.-^ 

Constructed  by  United  States  and  in  place  April  30, 1898 5, 337, 47 

Added  by  United  States  May  1, 1898,  to  April 30, 1899 194,25 

Total  in  place  April  30, 1899 6,531,7.*^ 


Constructed  by  levee  boards  and  in  place  April  30, 1898 1, 018,  ii^J 

Added  by  levee  boards  May  1, 1898,  to  April  30, 1899 24, 2i 

Total  in  place  AprU  30, 1899 1,043,06 


Effective  levees  in  place  in  this  district  April  30, 1899: 

Erected  by  United  States 5,531,7: 

Ereotedby  levee  boards  and  others l,043,(Ji 



Total 6,574, 7i    ^ 

On  April  30, 1899,  one  contract  is  still  in  force  in  this  district,  with  Martin  JenninL  ] 
&,  Co.,  for  enlargement  work  on  levee  back  of  Zenor  Bend.  It  is  expected  that  lb  , 
contract  will  be  completed  by  August  1, 1899. 

The  levee  in  this  district  is  generally  low  and  weak.  Much  of  it  is  below  tl 
high  water  of  1897.  To  bring  it  up  to  the  final  grade  established  by  the  commissic 
will  require  that  it  be  raised  from  3  to  7  feet,  besides  banquets  will  be  needi 
where  the  levee  exceeds  12  feet  in  height.  To  do  this  and  to  close  the  exietin 
breaks  will  require  the  placing  of  not  less  than  6,000,000  cubic  yards.  The  recei 
high  water  was  not  sutticient  to  really  test  the  levee.  But  little  damage  was  don 
consisting  of  wave  wash  in  a  few  places  where  the  sod  had  not  taken  hold.  A  tot 
expense  of  $109  was  incurred  in  preventing  damage  from  this  cause. 

From  the  funds  made  available  by  the  sundry  civil  act  of  March  3, 1899,  the  col 
mission  allotted  $61,750  for  levee  work  in  this  district  during  the  comin<;  season. 

A  profile  accompanying  this  report  shows  in  detail  the  grades  of  the  levee  line  ai 
the  locality  of  work  done  in  this  district  during  the  period  covered  by  this  report. 

GENBRAL  BKMARKS  ON  LKVBB  WORK  IN  AJA,  THRKB  UBVBE  DISTRICTS. 

All  levee  work,  though  pushed  as  vigorously  as  possible,  has  been  ninoh  delaye 
and  in  no  one  of  the  districts  were  all  the  contracts  completed.  The  delay  w 
caused,  first,  by  the  lateness  of  the  passage  of  the  act  and  of  the  allotments.  T 
allotments  not  being  made  until  late  in  June,  it  was  impossible  to  enter  into  co 
tract  before  the  last  of  August.  A  further  delay  was  caused  by  the  presence  of  y 
low  fever  in  the  Mississippi  Valley  and  the  consequent  quarantine  restrictions  ai 
scarcity  of  labor.  Later  in  the  season  the  weather  became  most  unfavorable;  hea 
rains  and  unprecedented ly  cold  weather  caused  still  longer  delays.  Fortunately  t 
water  this  spring  did  not  reach  a  really  dangerous  stage,  and  no  trouble  has  occurr 
from  uncompleted  levee  work. 

STAGES  OF  THB  RIVBB  DURING   THE  TBA.R,  AND  VARIOUS  GAUGB   BBCORD8  IN  Tl 

FIRST  AND  SECOND  DISTRICTS. 

Dnring  the  past  year  the  river  was  neither  very  low  nor  very  high. 

At  the  date  of  the  last  Annual  Report  Uie  food  of  1898  was  subsiding.  This  fi 
continued  with  slight  temporary  rises  until  the  end  of  July,  the  stage  getting  as  \( 
as  12.5  feet  at  Cairo  on  July  27,  and  7.7  feet  at  Memphis  two  days  later.  This  ^ 
followed  by  a  rise  amounting  to  about  15  feet  at  Cairo  and  11  feet  at  Memphis.  V 
river  then  fell,  and  for  the  remainder  of  the  calendar  year  continued  fairly  lot 
The  river,  however,  was  at  no  time  really  low,  the  minimum  gauge  readings  belt 
at  Cairo,  7.6  feet;  New  Madrid,  6.5  feet;  Fulton,  6.6  feet;  Memphis,  4.8  feet;  Helea 
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7.8  feet,  all  about  October  10.  In  January  a  rapid  rise  occurred,  followed  by  a  slight 
iall.  which  was  succeeded  by  the  flood  of  the  year,  which  at  the  time  of  this  report 
18  slowly  subsiding.  This  high  water  is  far  below  the  record,  but  is  noticeable  for 
the  long  period  at  which  it  continued  practically  at  a  stand.  At  Cairo  the  river 
remained  between  45.8  and  46.2  feet  (the maximum)  ftom  March  20  to  April  9,  a  period 
of  twenty  days.  At  New  Madrid  the  stage  was  36  feet,  maintained  within  one-tenth 
of  a  foot  from  March  21  to  April  10.  At  Fulton  the  maximum  was  34.9  feet  and  at 
Memphis  35.2  feet.  The  river  at  this  point  stood  above  35  feet  from  March  26  to 
April  14.  At  Htslena,  owingr  to  the  effect  of  the  still  open  St.  Francis  Bottom,  the 
rise  was  much  slower  and  the  top  not  so  prolonged;  the  maximum  of  46.9  feet  wae 
reached  about  April  13.  The  failure  of  tne  river  to  reach  the  ordinary  low  stage 
and  the  frequent  temporarv  rises  during  the  working  season  seriously  interfered 
with  revetment  and  channel  work  in  these  districts,  increased  the  cost  of  the  work 
done,  and  prevented  the  entire  programme  of  operations  from  being  completed. 

OVERFLOW  VBOM  HIGH  WATBB. 

During  the  last  hiffh  water  the  conditions  of  overflow  were  about  as  follows : 

Upper  Si.  Francis  Levee  dUiriot. — The  country  above  Birds  Point  was  protected  by 
the  existinff  levee.  The  town  itself  is  too  high  to  be  overflowed  by  the  stage  of 
irater,  but  below  the  town  the  water  came  through  various  gaps  in  the  levee  and 
around  the  end  of  it  and  covered  as  much  laud  as  if  the  levee  did  not  exist. 

Lower  St,  FranoU  Levee  distriet. — The  water  did  not  get  high  enongh  to  go  through 
the  gap  at  the  town  of  Point  Pleasant.  Water  did,  however,  get  through  the  cut  at 
Stancils  Bayou  (94  B.)  and  overflowed  some  20  square  miles ;  most  of  which  is  low  and 
Bwampy  land  not  yet  cleared.  From  the  south  end  of  the  levee  to  the  mouth  of  the 
St.  Francis  River  the  overflow  was  general,  only  the  highest  spots  being  above  water. 
Some  trouble  was  caused  in  this  levee  district  by  backwater  in  the  Crooked  Lake 
region,  the  levee  crossing  Crooked  Lake  Bayou  (148  B.),  the  natural  drainage  of  this 
connt^.  The  artificial  drainage  system  provided  by  the  local  authorities  became 
choked,  and  quite  a  large  region  was  overflowed  by  backed-up  rain  water,  llie  local 
levee  board  expects  this  season  to  dig  drainage  ditches,  so  as  .to  prevent  the  recur- 
rence of  this  overflow. 

Upper  Ttusoo  Levee  dieUriet, — The  levees  in  this  district  are  intact,  and  no  trouble 
was  caused  by  overflow. 

WhiU  River  Levee  dieirict. — Through  the  breaks  in  this  region,  of  which  the  total 
length  is  10,000  feet,  the  water  ran  freely  and  overflowed  practically  all  the  land 
back  of  and  below  these  breaks.  A  small  section  of  cultivated  land  lying  close  to 
the  levee  and  Just  north  of  the  end  of  Laconia  Loop  was  about  all  that  was  not  cov- 
ered. Observations  were  made  in  this  district  by  Assistant  Engineer  Purvis  of  the 
height  of  the  water  at  the  crest  of  this  season's  rise,  and  this  was  compared  with 
the  height  corresponding  to  the  same  gauge  reading  at  Helena  in  1897  before  the 
breaks  in  the  levee.  The  result  of  the  comparison  is  as  follows :  At  Helena  and  for 
some  miles  below  the  heights  are  the  same.  Then  this  season's  height  bep^ins  to  fall 
below  that  of  1897,  reaching  the  maximum  difference  of  2.6  feet  at  the  first  break. 
At  the  last  break  the  difference  was  1.9  feet.  Below  the  last  break  the  difference 
decreases  and  disappears  as  we  near  the  lowest  point  in  the  levee.  Following  around 
the  circle  and  going  up  the  back  line  of  the  Circle  Levee,  the  present  season's  water 
rises  above  that  of  1897  to  as  much  as  2  feet  near  where  the  back  of  the  levee  Joins 
the  main  line.  These  observations  show  clearly  the  effect  of  these  breaks  on  the 
high-water  line  outside  the  levee  and  the  backwater  heights  inside. 

SURVEYS,  GAUGES,  AKD  OBSERVATIONS. 

During  the  time  covered  by  this  report  the  following  examinations  and  surveys 
have  been  made. 

July,  1898. — An  examination  and  survey  of  the  levee  line  from  Birds  Point,  Mo., 
to  O'Briens  (12  miles  by  levee).    This  is  part  of  the  Upper  St.  Francis  Levee  district. 

Avguet,  1898. — Hydrographic  survey  in  the  vicinity  of  Island  No.  34. 

September,  i^^.— Hydrographic  survey  at  Carnthersville  Front  to  determine  the 
best  methoa  of  expending  appropriation  for  this  point.  Detailed  survey  of  Mem- 
phis Front.  Hydrographic  survey  of  Nonconnah  Bock,  preliminary  to  beginning 
eperations  at  this  point.  Hydrographic  survey  of  Point  Pleasant  Beach,  to  deter- 
mine loeation  of  spur  dikes.  Exammation  of  portion  of  Wolf  Biver  preliminary 
to  beginning  operations. 

November,  189S. — Final  hydrographic  survey  of  Nonconnah  Bock. 

December,  i^d^.— Hvdrographic  survey  of  Helena  Harbor.  Final  hydrographic 
survey  of  part  of  Wolf  Biver,  after  dredging.    Survey  of  Memphis  Beach. 

^e^ruary,  1899.SnTyej  of  White  Biver  Levee  district  (74  miles).  Mileposts  were 
establishsd  and  much  useful  information  obtained. 
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Minor  ezAminatioiu  and  Bnrreyt  were  made  from  time  to  time  dniing  the  progiesi 
of  work  at  the  TariouB  points  where  active  ox>erationB  were  in  progress. 

Of  the  fonds  made  available  by  the  sundry  oivil  act  of  March  3, 1899,  the  com 
mission  has  allotted  the  sum  of  ^,000  for  sanreys,  gaoges,  and  obaervationB  in  th< 
iint  and  second  districts  daring  the  coming  year. 

PMJrr. 

From  the  ftinds  made  available  by  the  sundry  civil  act  of  Joly  ^  1898,  the  com 
mission  allotted  $16,000  for  care  of  and  repairs  to  plant  in  the  first  and  second  di» 
triots. 

Most  of  the  plant  which  has  been  aocomnlated  in  these  districts  is  now  store 
near  Memphis,  the  floating  property  being  tied  to  the  bank  a  short  distanoe  belo\. 
the  bridge.    This  plant  consists  of  steamboats,  quarter  boats,  shop  boats,  graders^ 
pile  drivers,  barges  of  all  kinds,  miscellaneons  craft,  machinery,  and  the  neoeesar 
outfits  for  large  working  parties.    There  are  now  borne  on  my  property  return  som< 
34.000  articles,  the  original  cost  of  which  was  about  $450,000.    Much  of  this  ia  * 
fiur  condition,  but  some  of  the  articles  have  firom  use  and  deterioration  reached 
condition  where  extensive  repairs  are  necessary.    To  put  the  plant  in  good  workin 
oondition  will  require  the  expenditure  of  not  less  than  $50,000. 

During  the  year  the  most  important  work  on  plant  was  on  the  steamer  Tiian. 
ThiB  vessel,  while  towing,  was  snagged  and  sunk  on  a  sand  bar  August  25.  The  fall- 
ing river  left  the  vessel  high  and  dry.  An  examination  showed  a  hole  in  the  bottoii: 
48  feet  long.  This  was  temporarily  repaired  and  the  vessel  floated  off  Deoember  29. 
As  extensive  repairs  were  necessary,  authority  was  obtained  and  a  contract  entered 
into  for  these  repairs.  The  vessel  la  now  ou  the  ways  at  St.  Louis.  During  a  squall 
on  the  night  of^ July  81  the  Itasea  was  swamped  and  sunk.  It  was  subsequently 
raised  and  the  damages  repaired.  The  dredge  Wolf  is  now  undergoing  alterations 
shown  to  be  desirable  by  last  season's  operations.  The  floating  dock  has  been  in  i 
service  without  any  but  the  slightest  repairs  since  1889.  It  needs  thorough  over- ' 
hauling,  calking,  and  a  partly  new  bottom.    This  is  now  being  done. 

In  addition  to  the  above,  minor  repairs  were  made  to  steamers  CAisoo,  Orakam,  and 
Abbot,  barges,  graders,  and  other  plant.  (For  details  see  report  of  Assistant  £ngi- 
neerMolty.) 

Of  the  funds  made  available  bv  the  sundry  civil  act  of  March  S,  1899,  the  commis- 
sion has  allotted  the  sum  of  $25,000  for  the  care  of  and  repairs  to  plant  in  the  First 
and  Second  districts. 

Accompanying  this  report  and  forming  part  of  It  are  the  following  papers  and 
drawings: 

Report  of  Assistant  Engineer  Nolty  on  operations  in  First  district. 

BejMrt  of  Assistant  Engineer  Bees  on  operations  in  Second  district. 

Report  of  Assistant  Engiueer  LeVasseur  on  operations  at  Nonconnah  Rock. 

Report  of  Assistant  Engiueer  Nolty  on  repairs  to  plant* 

Map  of  New  Madrid  front. 

Map  of  river  near  Point  Pleasant,  Mo. 

Drawing  of  Abattis  dikes. 

Map  of  CamthersviUe,  Mo. 

Map  of  Plum  Point  Reach. 

Map  of  Memphis  and  vicinity* 

Map  of  Nonconnah  Rock. 

Map  of  Helena  front. 

Map  of  levees.  First  and  Second  districts. 

Map  of  First  and  Second  districts,  showing  overflow  of  1899. 

Profile  Lower  St.  Francis  Levee  district. 

Profile  Upper  Tazoo  Levee  district. 

Profile  White  River  Levee  district 

Abstracts  of  proposals. 

List  of  civilian  engineers  employed  from  May  1, 1898,  to  April  30, 1899. 
Respectfally  submitted. 

£.  EVBLBTH  WnrsLow, 

Coptoia  qf  Engineen* 

CoL  G.  L.  GiLUBSPiB, 

Corp$  tf  Enginoori,  PreHdeni  M%$H$iippi  Biver  CommiBsion, 

Armg  Building,  Nmo  York  CVfy. 
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Financial  statement 

DfPBOVlHO  MISSISSIPPI  RIVER,  FIRST  AND  SECOND  DISTRICTS. 

July  1,1898,  balance  unexpended $128,989.89 

June  90, 1899,  amoont  appropriated  and  allotted  since  last 

statement 921,750.00 

Febmary  17, 1899,  amount  received  jfrom  B.  F.  Dame,  for  rent 

of  island  in  Mississippi  River,  near  Australia,  Miss.,  for 

year  1899 1.00 

$1,  OBO,  740. 89 

June  30, 1899,  amount  expended  from  July  1, 1898,  to  date. . .  882, 483. 73 
October  11, 1^97.  amount  of  Treasury  settlement  No.  2488  (not 

taken  credit  for  in  my  last  financial  statement) .20 

August  13, 1898,  amount  of  Treasury  settlement  No.  5260 ....  8. 77 

August  29, 1898,  amount  of  Treasury  settlement  No.  5201 9. 90 

February  17, 1899,  amount  deposited  to  credit  of  Treasurer 

United  States  on  account  of  rent  of  island  in  Mississippi 

River,  near  Australia,  Miss.,  for  year  1899 1.00 

April  5, 1^9,  amount  transferred  to  Capt.  Mason  M.  Patrick, 

Corps  of  Engineexa 16,071.02 

898, 574. 62 

June  30, 1899, balance  unexpended 652,166.27 

Ontbtanding  liabilities 10,600.00 

Amount  covered  by  uncompleted  contracts 6, 867. 73 

17, 467. 73 

Balance  available 634,698.54 


Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1901 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


< 


REPORT  OF  MR.  AUG.  J.  NOLTY,  ASSISTANT  ENGINEER,  UPON  WORK  DONE  IN  FIRST 
DISTRICT,  IMPROVING  MISSISSIPPI  RIVER,  DURING  SEASON  OF  1898-99. 

Memphis,  Tenn.,  April  SO,  1899. 

Sir  :  I  have  the  honor  to  submit  herewith  my  annual  report  of  operations  of  con- 
struction parties  in  First  district,  improving  Mississippi  Biver,  during  the  season  of 
1898-89. 

^  NEW  MADRID,  MO. 

The  season's  project  for  work  at  this  place  called  for  an  extension  downstream  of 
1,600  feet  of  the  existing  revetment  of  the  town  front.  An  examination  made  by 
me  shortly  after  the  beginning  of  the  season's  work  prompted  me  to  recommend  to 
the  district  officer  a  change  in  the  project,  namely,  that  the  downstream  extension 
ahould  be  carried  to  a  distance  of  1,200  feet  only  and  that  about  400  feet  be  added 
at  the  head  of  the  existing  work,  where  there  wore  unmistakable  signs  that  erosion 
would  soon  attack  the  then  head  of  the  work.  This  recommendation  was,  after  a 
personal  examination  of  the  locality,  approved  by  the  district  officer,  and  the  project 
thus  modified  was  carried  out. 

The  work  done  here,  as  well  as  all  other  revetment  work  at  the  places  mentioned 
hereafter,  is  of  the  standard  fascine-mat  type.  The  river  mattrek^es  are  265  feet 
wide,  with  shore  edge  lying,  wherever  practicable,  a  little  above  the  wet  contour, 
the  bank  above  bein^  graded  to  a  slope  of  1  on  3  and  then  paved  with  riprap  lying 
on  a  4-inch  foundation  of  quarry  spalls,  the  riprap  being  8  inches  thick  at  the 
water's  edge  and  tapering  off  to  6  inches  at  the  upper  limit  of  the  paving,  this  limit 
corresponding  to  about  the  33-foot  stage.  Where,  owing  to  deep  indentation  of  the 
shore  line,  it  was  impossible  to  lay  the  shore  edge  of  the  river  mats  upon  the  dry 
bank,  oonnecting  mats  were  used  to  make  the  proper  connection  between  the  former 
and  the  shore.  Where  the  edge  of  the  mat  joined  the  paving  an  extra  ridge  of  rip- 
rap was  laid.  Should  a  slight  separation  between  the  mat  and  paving  take  place, 
the  extra  stone  piled  along  the  junction  would  drop  down  and  close  the  ruptures. 
As  a  matter  of  fact,  only  one  small  connecting  mat  was  required  for  the  purpose  of 
tnaViwj  the  proper  connection,  the  extreme  pliability  of  the  mat  permitting  of  its 
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closely  following  all  but  the  very  deep  indentatione  of  the  shore  line.  A  secon 
connecting  mat  was  re<|uired,  because  the  river  had  submerged  the  shore  ed^  of  th 
river  mat  before  the  paving  could  be  laid. 

The  following  is  a  brief  chronological  history  of  the  various  allotments  and  of  th 
work  done  here,  viz:  1893,  allotment  $25,000,  revetment  constructed,  900  feet,  troi 
Dry  Hlongh  down ;  1894,  allotment  $20,000,  revetment  constructed  725  feet,  extei 
sion  downstream  of  the  former  work ;  1896,  allotment  $16,000,  revetment  constractei 
525  feet,  downstream  extension ;  1898,  allotment  $50,000,  revetment  constructed.  1,21 
feet,  from  lower  end  of  1896  work  down,  and  355  feet  above  the  head  of  the  189 
work;  total  for  18i'8,  1,573  feet;  total  allotment,  $111,000;  total  revetment,  3,72 
feet ;  total  length  of  bank  covered,  3,643  feet,  about  80  feet  of  mat  being  expended 
in  laps. 

The  river  front  of  the  town  is  now  amply  protected  against  caving,  and  no  forthe 
work  is  required  for  that  purpose.    The  oend  below  the  revetment,  however,  is  cav 
ing  actively,  while  the  bar  opposite  is  advancing  at  a  rate  equal  to  tiie  receaaion 
the  bank. 

The  so-called  Dry  Slough  is  a  wide  slough  bed  which  begins  to  fill  up  when  the  riv 
attains  a  30-foot  stage.  When  the  river  begins  to  recede  from  a  flood  stage,  the  flo^ 
through  this  slough  is  very  rapid,  and  extensive  caving  of  the  west  bank  of  it,  'whic 
is  the  eastern  boundary  of  the  town,  takes  place.  Something  to  check  this  cavin 
will  soon  have  to  be  done,  but  whether  this  work  should  be  done  by  the  local  author 
ities  or  by  the  United  States  is  not  my  province  to  say. 

The  season's  work  was  prosecuted  under  very  adverse  conditions  as  to  stage  of  rive 
and  conditions  of  weather.  Much  rain  fell,  and  while  most  of  it  fell  at  night  an' 
conBequently  did  not  interfere  directly  with  the  working  force,  it  caused  a  bras 
famine  by  reason  of  the  boggy  condition  of  the  brush  bars.  Scarcity  of  brush  c 
course  meant  delay  to  the  work.  Labor,  too,  was  quite  scarce,  and  of  very  indiffereu 
character.  The  stage  of  river  remained  so  high  throughout  the  season  that  practi 
cally  there  was  no  low-water  season.  The  lowest  reading  at  New  Madrid  was  7.2j 
and  that  only  for  a  few  days. 

Work  was  begun  September  18  and  completed  December  2. 

The  following  is  a  detailed  statement  of  work  done  and  the  cost  thereof: 

Labor  and  subsistence $15,991.9 

Brush,  5,962.4  cords 6,191  V 

Poles,  171.5  cords 257.2 

Wire  strands,  38,314  pounds 961.  ^ 

Wire,  annealed,  8,202 pounds 147.6 

Wire,  silicon  bronze,  950  pounds 128.2 

Clips,  4,975 230.6* 

Staples,  spikes,  and  nails 23.2 

Stone,  5,574.8  cubic  yards 6,550.0 

Lumber ^.  201.4 

Fuel  Jind  engineer's  supplies *  1, 143.  0 

Miscellaneous  materials 302.6 

Manila  rope 1,486.4 

Towing ^ 6,012.0 

Total 39,627.7 


River  mattress : 

No.l .*. $20,094.6 

No.  2 7,703.6 

Connecting  mattress : 

No.l 775.0 

No.  2 643.0 

Paving 10,304.5 

Crib  dike 107.0 


Total 39,627.7 

Total  length  of  revetment  for  1898, 1,533  b'near  feet;  cost  per  linear  foot^  $25.8c 
cost  of  mattress  per  square,  $6.77;  cost  of  paving,  $6.72  per  linear  foot. 

CARUTHEBSVILLE,  MO. 

The  project  for  the  protection  of  the  river  front  of  this  town  contemplated  tin 
construction  of  four  brush  and  stone  spurs  founded  upon  fascine  mats.  These  latte: 
were  to  be  200  feet  wide,  from  the  low-water  contour  out,  and  120  feet  long.  Tbt 
spurs  to  consist  of  two  cribs  each,  the  bottom  one  being  150  feet  long,  20  feet  wi<la 
and  8  feet  high;  the  upper  one  to  be  10  feet  base,  8  feet  high,  and  to  ran  from  thf 
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bop  o£  the  graded  bank  to  near  the  oater  end  of  the  sill  mat.  The  bank  in  front  of 
e&cli.  Bill  mat  to  be  graded  to  a  elope  of  1  on  3  for  a  distance  of  SOleet  from  the  head 
of  -tbe  mat  downstream:  this  slope^  where  not  covered  by  the  crib^  to  be  i)aved  In 
tlie  usual  manner.  As  the  river  was  considerably  above  the  zero  stage,  and  in  order 
"to  comply  with  the  specitications  in  the  project,  which  called  for  the  mats  to  extend 
liOO  ie^t  outstream  from  the  zero  contour,  these  mats  were  made  220  feet  wide.  It 
was  also  intended  to  give  the  top  cribs  12  feet  base  instead  of  10  feet,  in  order  to 
insure  greater  stability.  The  distance  between  centers  of  spars  is  470  feet,  and  the 
totail  distance  covered  by  the  work  is  1,530  feet,  counting  from  the  head  of  the 
upstream  sill  mat  to  the  foot  of  the  downstream  one. 

On  October  31  construction  plant  arrived  here  from  New  Madrid.    While  await- 
ing definite  instructions  for  the  beginning  of  work,  the  first  of  the  sill  mats  was 
started  on  the  ways;  none  of  the  work,  however,  being  launched  off.    On  the  even- 
ing of  November  1,  telegraphic  orders  not  to  do  any  work  here,  as  the  project  had 
not  yet  been  approved,  were  received.    As  approval  of  the  project  was  not  expected 
for  at  least  ten  days,  ail  plant  was  moved  down  to  Plum  Point  Reach,  where  consid- 
erable repair  work  was  to  be  done.    The  section  of  mat  already  constructed  and 
still  on  the  ways  was  utilized  on  the  Plum  Point  work.    The  actual  beginning  of  the 
^work  here  was  therefore  delayed  until  November  28,  by  which  time  the  mat  outfit 
oonld  be  spared  from  Plum  Point  without  seriously  interfering  with  the  progress  of 
that  work.    This  delay  of  nearly  one  month  was,  as  it  afterwards  turned  out,  very 
nnfortanate,  as  it  prevented  the  completion  of  the  project.    Sill  mats  Nos.  4,  3,  2, 
and  1  were  rapidly  completed  in  the  order  named.    As  soon  as  the  lower  mat,  No.  4, 
was  sunk,  the  grader  was  put  to  work  grading  the  bank  in  front  of  the  mat,  and 
continued  this  work  as  fast  as  the  successive  mats  were  sunk.    While  the  last  of 
the  mats  was  under  construction  ice  began  running  in  the  river,  and  this  compelled 
a  stoppage  of  the  work,  and  the  placing  of  the  outfit  into  places  protected  from  the 
ice.     £ighty-five  feet  of  mat  was  lying  afloat.    This  was  also  moved  out  of  reach  of 
the  ice,  and  subsequently  moved  back  into  position,  and  extended  to  its  full  length. 
Four  days  were  lost  on  account  of  running  ice.    By  the  time  the  last  mat  was  sunk, 
ice  was  reported  again  running  heavily  at  Cairo,  and  two  days  additional  were  lost 
while  awaiting  further  information  regarding  the  situation,  it  not  being  deemed 
advisable  to  begin  construction  of  the  heavy  cribs  until  there  was  a  certainty  of  no 
interruption  from  ice.    As  the  reports  were  favorable,  the  construction  of  Crib  No. 
Ij  Dike  No.  4,  was  begun,  although  the  river  was  high  and  rising,  it  being  deemed 
very  essential  that  the  project  should  be  completed  by  the  end  of  the  working 
season,  if  possible. 

The  river  continued  rising,  bringing  down  much  heavy  drift,  a  large  part  of  which 
lodged  against  the  mooring  barges.  The  current  was  very  strong,  and  in  attempt- 
ing to  lower  the  finished  crib  to  bottom,  the  pressure  of  the  drift  and  cuiTent  against 
the  8-foot  wall  of  crib  was  too  strong  for  the  mooring  cables  to  successfully  resist. 
Three  of  these,  two  1-inch  steel  and  one  2i-inch  manila,  parted,  while  a  fourth  one 
pulled  out  its  anchorage.  This  set  the  whole  plant  of  seven  pieces  adrift.  Tlie 
ciih  was  promptly  let  ^o  upon  the  first  sign  of  disaster  and  sank  to  the  bottom,  but 
not  in  its  proper  position,  the  outstream  end  being  forced  a  considerable  dibtance 
downstream.  The 'location  of  this  crib  on  the  map  is  approximate  only,  it  being 
impossible  at  the  time  to  make  any  soundings,  or  other  examination,  to  determine 
its  precise  location. 

The  plant  floated  down  the  river,  there  being  no  steamer  near  by  at  the  time,  and 
was  finally  tied  up  6  miles  below. 

The  indications  being  for  a  continued  rise,  and  it  being  now  the  middle  of  Janu- 
ary, all  work  was  abandoned  for  the  season.  The  condition  of  the  work  was  then  as 
follows:  All  the  sill  mats,  four  in  number,  were  in  place;  grading  of  bank  in  front 
of  each  mat  completed,  each  graded  slope  being  80  feet  wide  and  running  from  top 
of  bank  to  water  surface  on  a  grade  of  1  on  3 ;  slopes  in  front  of  mats  Nos.  4,  3,  and 
2  paved,  and  Crib  No.  1  of  Dike  No.  4  sunk. 

Had  it  been  possible  to  begin  work  when  the  plant  first  arrived  here,  or  had  we 
had  a  duplicate  mat  plant,  the  project  would  have  been  completed  before  the  advent 
of  very  high  water.  It  is,  however,  believed  that,  incomplete  as  the  work  is,  it  will 
exercise  some  protective  influence,  for  one  season  at  least,  upon  that  part  of  the  town 
front  for  the  protection  of  which  it  was  designed. 

From  a  study  of  the  conditions  prevailing  here  I  am  led  to  the  conclusion  that  the 
protective  works  as  designed  are  too  slight  and  cover  too  small  an  extent  of  bank  to 
permanently  resist  the  encroachment  of  the  river.  The  depth  of  water  along  ti)e 
outer  ends  of  the  spurs  is  about  43  feet  below  mean  low  water.  New  Madrid  gnnge, 
the  current  is  very  strong,  and  the  caving  extensive.  Caving  would  continue  nbove 
and  below  the  work,  so  that  in  a  comparatively  short  tiipe  the  work  itself  would 
form  a  salient  or  false  point.  As  the  bank  above  and  below  receded,  the  caving 
would  work  behind  the  spurs  and  eventually  destroy  them  by  isolation.  I  would 
tespectfolly  suggest  that  in  lieu  of  the  spiir-dike  revetment  a  continuous  revetment 
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of  ttandard  type  3,000  feet  long  be  placed  here.    The  sill  mats  now  in  place,  ag£ 
gating  480  linear  feet,  could  be  incorporated  as  part  of  the  3,000  feet.    Such  revej 
menty  wherever  placed,  has  up  to  date  held  intact.    The  3,000  feet  recommendi 
wonld  afford  ample  protection  to  the  town.    Aboat  1,500  feet  below  where  this  pr 
posed  work  woald  terminate,  the  United  States  levee  approaches  very  close  to  tl 
cavinff  bank.    As  the  present  levee  location  can  not  be  abandoned  except  at  gi 
oos^  it  may  be  desirable  to  carry  the  revetment  down  that  fkr. 
T^e  following  is  a  statement  of  the  work  done  and  its  cost: 

Labor  and  sabsistence |7, 904. 

Bmsh.  1,808.8  cords 1,881. 

Poles,  130.4  cords 195. 

Wire  strand,  11,530  ponnds 333. 

Wire,  annealed,  5,621  pounds 108. 

Wire,  silicon  bronze,  213  pounds 27.  7] 

Clips,  722 206. 

Staples,  spikes,  and  nails 26. 

Stone,  1,820  cubic  yards 2,083. 

Fael  and  engineer's  supplies •  351. 

Misoellaneons  materials 165. 

Towing 2,376.2 


I 


Total , 15,661. 


SIllMatNo.l; 2,586.1 

Sill  Mat  No.  2 2.804. 

SiUMatNo.S 3.181. 

Sill  Mat  No.4 3,664. 

Crib  No.  1,  Spur  No.  4 8,423.9 

Total 15,661.1 

Coat  of  sill  mats  includes  800  square  yards  of  paviug  for  each  mat. 

PLUM  POINT  REACH. 

At^pori  Bend,  Tennessee.— -The  initial  work  of  revetting  this  bend  was  done  ii 
1882,  when  about  1,800  feet  of  old-style  river  mat,  125  feet  wide,  was  placed  in  fron 
of  tne  town  of  Ashport.  Nothing  else  was  done  here  until  1891,  when  the  complete 
revetment  of  the  bend  was  begun  at  a  point  about  3,000  feet  below  the  town.  Work 
was  continued  in  1892, 1S93,  and  1894,  bein^  completed  in  the  latter  year  down  to  thi 
head  of  the  Gold  Dust  dikes.  The  total  length  of  the  work,  exclusive  of  the  1882  piece 
is  16,600  feet,  of  which  all  but  1,800  feet  is  of  the  old  type  of  river  mnts  from  200  t< 
300  feet  wide.  A  considerable  amount  of  repairs  was  found  necessary  aftor  tb( 
flood  of  1893,  all  at  the  lower  or  Gold  Dust  end.  No  further  damage  was  notlcec 
until  after  the  subsidence  of  the  flood  of  last  year,  when  five  faults,  located  betweer 
ranges  24  to  26,  were  visible.  Two  of  these  faults  were  sim^y  enlargements  oi 
old  '^ pockets,''  left  without  any  high-water  bank  protection  when  the  revetmen' 
was  repaired  in  1893.  These  had  suffered  no  damage  until  the  high  water  of  1898 
The  growth  of  the  bar  opposite  and  the  consequent  reduction  in  ara^  of  waterway 
was  undoubtedly  the  main  factor  in  causing  the  sudden  enlargement  of  these  ''iM>ck 
ets"  and  in  the  development  of  the  other  three  faults  by  largely  increasing  the 
strains  a^inst  this  section  of  the  work.  The  river  mats  are  believed  to  be  intact: 
they  having  simply  followed  the  scour  along  their  outer  edge.  This  settlement 
caused  a  rupture  between  the  river  mats  aod  the  shore  work. 

Work  was  begun  here  on  January  10,  with  a  high  and  rising  rivers  A  pocket  mat 
210  feet  long,  was  started  in  the  largest  fault,  and  continued  until  the  14th  under 
difficnlties  caused  by  high  river  and  heavy  drift  running  continuously.  As  the 
river  was  too  high  and  too  full  of  driit  to  do  the  work  properly,  and  as  it  was  appar- 
ent that  no  improvement  of  these  couditions  need  be  looked  for  for  some  time,  work 
was  discontinued  for  the  season.  The  piece  of  mat  constructed  was  sunk  in  place 
and  260  cubic  yards  of  spalls  still  remaining  on  contractor's  barge  were  unloaded  tc 
the  bank,  after  which  all  plant  was  removed  and  the  working  force  disbanded. 
With  this  the  season's  construction  work  closed.  Failure  to  complete  this  and  the 
Carnthersville  work  is  as  much  due  to  the  lack  of  a  duplicate  mat  plant  as  it  is  to 
the  continued  high  stage  of  river  during  the  working  season.  The  lack  of  plant 
prevented  us  from  carrying  on  work  at  more  than  one  place  at  any  time,  besides 
entailing  expense  in  moving  plant  back  and  forth.  In  speaking  of  the  lack  of  s 
duplicate  mat  plant  no  account  is  taken  of  the  old  unserviceable  plant  used  at 
Point  Pleasant,  for  this  was  entirely  unfit  to  withstand  the  strains  it  would  be  sub- 
jected to  in  mat  constraction.    Besides,  this  plant  was  in  hm  on  the  abatis  work 
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"wheneveT  the  stage  of  river  permitted  this  work  to  he  prosecuted.  Even  with  the 
plant  then  available  mach  more  work  could  have  been  accomplished  had  we  had 
anything  like  our  usual  working  senson.  But  instead  of  the  usual  Ions  periods  of 
low  water  the  river  during  the  past  season  was  continually  oscillating,  the  extremes 
'beinff  from  7.25  feet,  the  lowest,  to  28.60  feet,  New  Madrid  gauge. 

All  brush  and  poles  were  furnished  by  Messrs.  Hunter  and  Frey,  of  Memphis, 
Tenn.,  at  $1.04  and  $1.60  per  cord,  respectively,  delivered  on  United  States  barges 
at  con  tractor's  camp.  Riprap  and  spalls  were  furnished  bv  Fred.  Hartweg,  Ciu- 
oinnati,  Ohio,  at  $1,185  i>er  cubic  yard  for  riprap  and  $1,095  for  spalls,  delivered  at 
>few  Madrid.  Both  contractors  have  given  entire  satisfaction  in  everv  respect. 
While  it  is  true  that  the  brush  supply  was  sometimes  short,  tiiis  was  not  due  to  any 
fanit  of  the  contractor,  but  was  altogether  due  to  the  impossibility  of  hauling  over 
tlie  boggy  roads  on  the  brush  bars. 

The  cost  of  these  repairs  at  Ashport  Bend  was  $908.41. 

Fietchers  Bemd,  Arkansas, — This  has  for  the  past  decade  been  one  of  the  worst 
caving  bends  on  the  river.  In  1884  revetment  work  was  begun  about  2,500  feet 
l>elow  the  mouth  of  Mill  Bayou,  and  3,100  feet  of  it  completed  that  year.  Tbis 
revetment  consisted  of  the  old-style  subaqueous  mat  with  brush  upper  bank  revet- 
ment ballasted  with  riprap.  In  the  summer  of  1885,  or  about  eight  months  after 
completion  of  the  work,  2,875  feet  of  the  work  was  in  position,  the  balance  having 
been  destroyed  by  caving.  Lower  down  in  the  bend  a  second  piece  of  revetment, 
about  1,400  feet  long,  had  been  placed  in  1884;  this  was  completely  destroyed  after 
the  flood  of  1886.  In  1888  work  was  resumed  in  this  bend  and  continued  at  inter- 
vals until  1896,  by  which  time  the  revetment  extended  to  withiu  a  few  hundred 
feet  of  New  Haven  Landing.  Caving,  at  all  times  active,  became  particularly  so 
after  the  closure  of  Elmot  and  Island  30  chutes.  This  caving  attacked  the  unpro- 
tected bank  above  the  1884  work,  and,  working  down,  began  the  destruction  of  that 
revetment,  continning  to  do  so  until  now  there  remain  biit  about  900  feet  of  the  old 
Tvork.  Late  surveys  show  that  the  low-water  width  of  the  river  opposite  Mill 
Bayou  and  for  some  distance  down  is  but  1,500  feet,  while  immediately  above  and 
below  this  width  is  4,500  and  4,200  feet,  respectively. 

In  1898-99  project  for  work  at  Plum  Point  was  included  the  protection  of  this 
i^ork  by  the  construction  at  its  head  of  a  brush  and  stone  spur,  founded  on  a 
fiiBcine  sill  mat  of  proper  dimeusions,  the  paucity  of  funds  available  preventing  any 
work  in  the  caving  bend  itself,  the  object  of  the  spur  being  simply  to  prevent  any 
further  disintegration  of  the  work  until  such  time  as  the  bank  above  could  be  prop- 
erly revetted. 

While  spurs  are  admirably  adapted  to  check  the  encroachment  of  the  river  for  a 
time,  such  works  are,  at  best,  but  temporary  expedients,  as  the  caving  from  above 
will  eventually  attack  the  shore  end  of  the  spur.  Isolating  it  from  the  bank,  and 
thus  rendering  it  practically  useless. 

Operations  were  begun  here  November  5  with  the  construction  of  a  sill  mat,  the 
section  of  mat  on  the  ways,  which  had  been  designed  for  nse  at  Caruthersvillei 
being  widened  out  to  255  feet  and  finished  to  a  length  of  207  feet.  After  the  mat 
was  sunk  the  grader  was  put  to  work  grading  a  section  of  bank,  150  feet  long,  in 
front  of  the  mat.  This  slope  was  paved  in  the  usual  manner.  That  part  of  the 
slope  which  would  be  covered  by  the  crib  to  be  built  was  left  unpaved.  The  upper 
end  of  the  paving  coincided  with  the  upper  edge  of  the  sill  mat. 

Crib  No.  1,  whose  dimensions  were  to  be  204  feet  long,  24  feet  wide,  and  8  feet  high, 
was  started  as  soon  as  the  ways  were  clear.  The  river  being  quite  high  and  rising, 
and  there  being  no  prospect  of  it  soon  declining,  it  was,  in  view  of  the  strong  cur- 
,  rent  running  bere  and  the  large  quantities  of  drift  coming  down,  deemed  unsafe  to 
attempt  the  sinking;  of  the  crib  under  prevailing  conditions.  Hence,  after  the  snb- 
i  structure  of  the  cnb  had  been  built  to  a  thickness  of  2.5  feet,  it  was  launched  and 
tied  up  alongside  the  bank.  The  plant  was  on  November  22  moved  to  Osceola  Bar  to 
w^ork  there  in  the  interim,  returning  to  this  place  on  December  20,  upon  which  day 
the  completion  of  Crib  No.  1  was  begun.  This  crib  was  successfully  placed  in  posi- 
tion  despite  the  very  strong  current,  and  the  construction  of  No.  2  was  at  once 
begun.  Crib  No.  2,  which  is  208  feet  long,  12  feet  wide,  and  8  feet  high,  was  suuk 
on  January  9.  This  completed  the  work  here.  Most  of  the  stone  used  here  was 
taken  from  the  storage  piles  lower  down  in  the  bend,  it  being  loaded  on  bargee  and 
towed  ap  to  the  work. 

Statement  of  cost. 

Labor  and  subsistence $4, 221. 18 

Brush,  1,232  cords 1,281.28 

Poles,  157  cords 235.50 

Wire  strand,  10,434  pounds 256.16 

Wire,  annealed,  5,166  pounds 95.80 

Wire,  silicon  bronze,  96  pounds 12.96 
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BtaploB,  spikes,  and  Dails <6.! 

Clips,  628 27.; 

Stone,  779.7  cubic  yards 914. 

Pnel  and  engineers'  supplies 223.  < 

Miscellaneous  materials 52.  J 

Towing 1,132. 


Total 8,45S.J 


Sill  mat .• 3,899. 

Crib  No.  1 3,  0.~>7. 

Crib  No.  2 1,318. 

Paving 183. 


Total 8,458.^ 

Osceola  Bar,  Arkansas. — Upon  recession  of  the  flood  of  1898  some  damage  to  tl 
revetment  of  this  island  became  visible,  the  most  extensive  being  between  ran<r* 
48-60,  where,  for  a  oontinnoas  distance  of  770  feet,  the  upper  bank  protection  w; 
completely  destroyed.    In  addition,  there  were  also  two  detached  faults  of  a  aimih 
nature,  but  of  small  ma<]^nitnde,  in  the  vicinity  of  the  larger  one.    At  the  head  « 
the  bar  there  was  one  small  fault  in  the  revetment  itself,  and  a  deeper  waaboat  Jn 
above  the  upper  edge  of  the  work.    All  the  faults,  except  the  last-mentioned  on 
were  repaired  by  constructing  connecting  mats  of  such  width  as  to  restore  conne 
tion  between  the  river  mats,  which  were  found  to  be  in  good  condition,  and  tf 
shore,  and  then  grading  and  paving  the  above- water  part  of  the  bank.    The  was  I 
out  was  repaired,  or  rather  its  enlargement  prevented,  by  placing  a  brnsli  an 
stone  sill,  founded  upon  a  fascine-sill  mat,  across  it.    The  repairs  at  the  lo'wer  en 
of  the  bar  involved  the  construction  of  605.45  squares  of  connecting  mat,  the  remov: 
of  46,837  cubic  yards  of  earth,  and  the  laying  of  4,656  square  yards  of  pavin; 
Those  at  the  head  required  33.8  squares  of  connecting  mat,  48.4  squares  of  sill  ni:i 
4,050  cubic  feet  of  crib,  and  1,206  square  yards  of  paving.    All  work  was  complete 
here  by  December  20,  on  which  day  the  plant  was  returned  to  Fletchers  Bend. 

Nearly  all  the  revetment  of  this  bar  is  of  the  old  type;  that  is,  of  woven  rive 
mats  with  brush  shore  work  lightly  ballasted.  Damage  to  the  shore  work,  amoniit 
ing  to  a  complete  renewal,  may  be  expected  in  the  near  future,  as  the  brush  cou 
posing  the  shore  work  is  now  entirely  decayed.  All  mat  work  used  in  the  repair 
IB  of  the  modem  fascine  type. 

Statement  of  cost. 

Labor  and  subsistence $3,144.9 

Brush,  1,052  cords 1,094.0 

Poles,  10  cords 15.  C 

Wire  strand,  6,318  pounds 160.3 

Wire,  annealed,  1,962  pounds 37. 1 

W^ire,  silicon  bronze,  52  pounds 7.  ( 

Clips,  675 27.  o 

Stone,  1,902  cubic  yards 2,476.1 

Miscellaneous  materials 39. 1 

Fuel  and  engineers^  snpplies 224. 1 

Towing 1,291.C 

Total 8,516.1 


MatNo.  l,foot  of  Osceola  Bar 1,450.9 

Mat  No.  2,  foot  of  Osceola  Bar 1,423.9 

MatNo.  3,  foot  of  Osceola  Bar (87.4 

Mat  No.  4,  foot  of  Osceola  Bar 75"».  1 

MatNo.  5,  foot  of  Osceola  Bar 81*<.  i 

MatNo.  6,  foot  of  Osceola  Bar 34.1. t 

Paving,  foot  of  Osceola  Bar 1,96>.: 

Head  of  Osceola  Bar 1,068.  J' 

Total 8,516.1 

Point  Pleasant,  Ifo.— Twenty- five  thousand  dollars  having  been  allotted  by  tb 
commission  for  a  practical  application  in  the  Mississippi  River  of  the  reverse* 
abatis  deflecting  dikes,  designed  by  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers 
the  bar  opposite  Point  Pleasant,  Mo.,  was  designated  as  the  site  of  the  first  work  o 
this  character.  Along  this  stretch  of  river  the  low-water  navigation  has  been  ven 
bad  owing  to  the  existence  of  secondary  channels.    In  order  to  concentrate  the  flov 
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into  one  channel,  a  Bystem  of  three  dikes,  each  ahout  1,000  feet  out  from  the  shore 
of  tlie  bar,  was  projected,  located  as  shown  on  the  accompanyiDg  map.  The  sketch 
submitted  herewith  shows  a  section  of  abatis  in  elevation  and  in  detail.  When  the 
last  section  was  ready  for  launching,  it  was  intended  to  obtain  photographic  views 
of  the  structure  on  the  ways  and  in  the  act  of  sliding  ofi',  but  after  one  view  had 
l>een  obtained  a  heavy  rain  storm  set  in  and  no  other  view  could  be  obtained. 

Proposals  for  furnishing  the  lumber,  bolts,  spikes,  wire  strand,  and  other  material 

Toqnired  were  invited  irom  dealers.    D.  Mathews,  of  Luxora,  Ark.,  being  the  lowest 

Ijidder  for  the  lumber,  namely,  $8.50  per  1,000  feet  B.  M.,  the  contract  was  awarded 

to  him  September  19,  under  an  agreement  that  deliveries  should  begin  within 

t>weiity  days  after  receipt  of  order.    On  October  3  this  man  informed  me  that  he 

Tvould  be  unable  to  deliver  in  less  than  thirty  days  after  thcat  date.    As  this  would 

liave  caused  considerable  delay,  I  was  authorized  by  the  district  officer  to  cancel 

the  contract  with  Mathews  and  make  arrangements  with  other  parties,  bearing  in 

mind  that  time  was  the  most  essential  consideration.    The. contract  was  therefore 

^iven  to  F.  L.  Peck,  Hathaway,  Tenn.,  at  $9.50  per  1,000  feet  B.  M.,  delivered  on 

United  States  barges,  and  promptly  tilled  by  him.    One  hundred  and  twenty-two 

sticks  of  piling  were  purchased  from  Fred.  Hartweg^  of  Cincinnati,  Ohio,  at  3^  cents 

per  foot  on  the  ground.    These  piles  were  then  lym^  along  St.  Johns  Bayou,  just 

iibove  New  Madrid.    They  were  hauled  out  to  the  river  bank  and  loaded  upon  a 

l>arge  by  hired  labor.     Subsequently  120  additional  piles  were  purchased  Arom 

Laswell  6c  Hopper,  of  Caruthersville,  Mo.,  at  8  cents  ner  linear  foot,  those  pre- 

A^ionsly  purchased  at  New  Madrid  having  been  found  rather  weakened  by  reason  of 

liaving  been  cut  a  year  or  more  prior  to  their  purchase.    Most  of  the  first  purchase 

^were,  however,  used  as  at  first  intended. 

Work  on  Dike  No.  1  was  begun  October  20  by  driving  the  anchor  and  mooring  piles 
for  the  first  section  of  abattis.  The  anchor  piles  were  driven  20  feet  apart  and  on  a 
line  50  feet  above  the  toe  of  the  dike.  The  instructions  called  for  the  driving  down 
of  the  anchor  piles  s6  that  they  would  not  project  more  than  2  feet  above  the  bot- 
tom. To  accomplish  this  a  follower  was  at  first  used,  and  while  this  worked  satis- 
factorily in  water  whose  depth  did  not  exceed  12  feet,  this  method  was  not  satisfac- 
tory in  greater  depths.  Hence,  thereafter  all  piles  were  cut  long  enough  to  project 
:i  few  feet  above  the  water  surface  after  the  proper  penetration  (15  feet)  had  been 
attained.  At  a  distance  from  the  foot  of  the  pile  equal  to  the  penetration  plus  2 
feet,  two  saw  cuts  were  made  f^om  opposite  sides,  in  such  a  manner  that  the  section 
was  reduced  about  one-half.  After  the  abattis  was  launched  into  place  and  the 
piles  were  of  no  further  use  they  could  then  be  easily  broken  off,  thus  leaving  no 
obstruction  standing  liable  to  injure  vessels.  Each  anchor  pile  carried  three-eighths- 
inch  wire-strand  cables  fastened  secuiely  to  the  head  of  the  pile,  each  cable  being 
long  enough  to  reach  the  section  of  the  abattis  50  feet  below,  to  each  frame  of  which 
one  cable  was  securely  fastened.  The  mooring  piles  were  driven  about  250  feet  above 
the  line  of  dike  and  were  simply  used  to  hold  and  maneuver  the  pile  driver  and 
lauuching  barge.  They  were  broken  off  after  use.  The  outside  mooring  pile  of  one 
section  became  the  inshore  one  of  the  next  section. 

•Each  section  of  abattis  was  made  245  feet  long,  20  feet  wide  across  the  ground 
poles,  and  from  9.5  to  15  feet  high,  the  height  being  measured  from  the  ground  poles  to 
top  of  screen  poles.  The  least  height  was  for  comparatively  shoal  and  the  other  for 
deeper  water,  the  object  being  to  have  the  tops  of  the  screen  poles  at  or  near  low 
ivater.  Each  section  consists  of  38  triangular  frames  of  sawn  timber,  well  bolted 
and  spiked  together,  and  connected  together  with  waling  pieces  and  stringers,  the 
frames  being  spaced  6.5  feet  centers.  Upon  the  skeleton  structure  thus  formed  are 
placed  the  ground  and  screen  poles,  spiked  and  wired  down,  the  brush  foundation 
for  the  stone  ballast,  and,  finally,  the  wattling  to  form  an  apron  for  the  overfall. 
Three  poles,  graduated  into  feet  and  tenths  and  long  enough  to  project  well  above 
the  water  surface,  were  spiked  to  the  section,  one  at  each  end  and  oue  in  the  middle. 
These  poles  were  perpendicular  to  the  base,  and  from  them  could  be  noted  the 
amount  and  direction  of  settlement  of  the  sections. 

The  sections  were  built  upon  two  ordinary  mat  barges,  coupled  together  and  lying 
alongHide  the  bank.  The  barges  containing  the  finished  frames,  tbe  poles,  brush, 
and  Htone  lay  on  the  outside  of  the  mat  barges.  To  prevent  premature  sliding  ofi^, 
the  section  was  fastened  to  the  launching  ways  with  wire  ties.  These  were  cut  just 
prior  to  launching  o£f. 

As  soon  as  a  section  was  completed  it  was  towed  out  to  a  little  above  its  proper 
position,  lines  run  from  the  mooring  piles  to  each  end  of  the  mat  barge,  which  latter 
was  then  slacked  off  until  the  toe  of  the  section  was  on  the  proper  line,  care  being 
taken  to  have  each  section  just  in  rear  and  clear  of  the  one  launched  off  previously, 
and  to  have  the  latter  overlap  the  one  about  to  be  launched  off  by  5  feet.  The 
three-eighths-Jnch  cables  were  then  passed  from  the  Anchor  piles  to  the  barge  and 
each  cable  well  fastened  to  its  proper  frame,  care  being  taken  to  equalize  the  strains 
on  all  the  cables.    The  wire  ties  were  then  cut,  and  at  the  word  of  command  the 
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mooring  lines  were  thrown  off,  when  the  section  slid  into  the  water.  In  laiiii«hin| 
off  the  tirst  section  it  was  attempted  to  slide  the  stmotnre  off  gradaally  hy  means 
slip  lines  oarefally  slacked  off,  but  this  method  did  not  work  well,  as  nothing  ooolj 
hold  the  faaaTj  stracture  when  once  it  started  to  move.  Hence  the  slip  lines  wei 
abandoned  and  the  section  allowed  to  go  bv  the  ran.  This  has  always  proven  8n< 
cessfnl,  no  damage  whatever  to  the  abattis  having  resalted  therefrom.  In  lannchiD| 
the  sections  invariably  plunge  downward,  so  that  the  base  assumes  the  perpendiculn 
and  maintains  this  position  until  a  strain  is  thrown  on  the  anchor  cables,  when  tb| 
current  throws  it  into  its  proper  position  on  the  bottom.  After  the  first  lannch 
was  found  that  many  of  the  outboard  extensions  of  the  launching  ways  were  broke] 
off,  they  not  having  sufficient  strength  to  bear  the  heavy  weifcht.  This  was  remedies 
by  substituting  for  every  alternate  extension  ftill-size  piles,  which  were  secarel 
lashed  to  the  fixed  ways  and  allowed  to  extend  outboard  the  same  distance  as  th{ 
extended  ways. 

After  section  1,  Dike  No.  1,  was  placed  it  was  decided,  in  view  of  the  high  stage  a 
the  river  and  consequent  deep  water  where  the  anchor  piles  for  section  2  were  to  h 
driven,  to  temporarily  sunpend  work  on  Dike  No.  1  and  to  move  down  to  Dike  No. :: 
where  shoaler  water  would  be  found.  The  river,  however,  continued  to  rise,  aii< 
after  the  first  section  of  Dike  No.  3  was  launched  there  was  little  difference  in  th 
depth  at  either  place.  Dike  No.  3  was  completed  to  a  distance  of  982  feet  from  tli 
shore  line  of  the  bar  out.  The  depths  ranged  from  8  to  38  feet.  To  prevent  cnttin  > 
around  the  shore  ends  a  small  brush  and  stone  crib  was  placed  between  the  shori 
end  of  the  dike  and  the  dry  shore. 

In  compliance  with  orders  received  fnrther  work  was  suspended  upon  completioij 
of  Dike  No.  3,  to  be  resumed  upon  the  existence  of  more  favorable  conditions.     A I 

Slant  was  therefore  removed  to  Canithersville.    This  step  was  rendered  ne<ses8ar\| 
y  the  continued  high  stage  of  the  river,  which  made  operations  both  diflicnlt  an< 
expensive.    On  January  6  prospects  for  a  more  favorable  stage  were  prominin^ 
hence  work  on  Dike  No.  1  was  resumed.    Hardly,  however,  had  the  work  fairl,\ 
begun  when  another  rise  set  in.    The  river  was  already  very  high,  and  by  the  tinu! 
section  2  of  Dike  No.  1  was  ready  for  launching  the  bar  was  almost  completely  siil) 
merged.    The  river  was  full  of  neavy  drift,  and  this  broke  off  4  of  the  anchor  an(i 
1  mooring  pile,  besides  so  badly  fouling  some  of  the  cables  that  only  9  out  of  th» 
36  could  be  secured  to  the  section.    The  section  wa.<«,  however,  launched  and  placed 
without  any  mishap,  except  that  it  has  more  lap  than  necessary. 

With  the  placing  of  this  section  work  was  finally  abandoned  for  the  season. 
Soundings  above  and  below  the  sections  were  periodically  taken  to  determine  the 
action  of  the  abattis.  These,  while  coutinued  only  for  a  short  time,  show  that  a  fill 
takes  place  in  front  and  rear  of  the  sections,  the  fill  being  greatest  in  the  rear;  that 
the  height  of  the  fill  ranges  from  2  to  8  feet,  and  that  scour  takes  place  at  the  free 
end  of  the  last  section,  this  scour  increasing  in  depth  as  the  structure  is  pushed  out 
into  the  river. 

From  the  readings  of  the  gauge  poles,  and  from  the  change  in  perpendicnlaritT 
of  these,  it  appears  that  the  sections  settle  only  at  the  toe,  they  usually  lying  flat 
on  the  bottom  after  launching,  with  the  poles  perpendicular,  or  nearly  so,  to  tht^ 
water  surface,  and  then  tilting  forward  or  upstream,  thus  showing  plainly  that  the 
section  was  settling  along  the  upstream  edge.  This  settlement,  however,  soou 
ceased,  and  never  amounted  to  more  than  3  feet,  after  which  no  further  movement 
was  observed. 

This  type  of  closure  work  recommends  itself  for  its  cheapness  and  for  the  rapidity 
of  construction.  That  it  will  prove  itself  well  adapted  for  the  purpose  of  closing 
chutes,  or  secondary  channels,  I  have  no  doubt.  It  is  to  be  regretted  that  the  verr 
unfavorable  season  prevented  the  completion  of  the  three  dikes  designed  for  Point 
Pleasant,  but  it  is  believed  that,  incomplete  as  the  work  now  is,  favorable  resnlts 
will  be  shown  therefrom  at  the  next  low- water  period. 

Despite  the  most  adverse  conditions  of  weather  and  stage  of  river,  and  laborinfr 
under  the  additional  disadvantage  of  shortage  in  the  required  plant,  Dike  No.  3 
was  completed  at  a  total  field  cost  of  $2.91  per  linear  foot.  With  more  favorable 
conditions  prevailing,  the  work  can  be  done  for  not  more  than  $2  per  foot  and  at  a 
rate  of  100  feet  of  completed  dike  per  working  day.  The  principal  delay  has  been 
in  the  pile  driving.  When  working  in  shoal  water,  or  with  an  additional  driver  in 
,  deep  water,  this  delay  would  be  avoided.  The  maximum  force  of  laborers  employed 
was  40  for  a  single  plant.  One  carpenter,  one  steam  engineer  for  the  pile  driver, 
one  overseer,  and  two  master  laborers  completed  the  force.  A  steam  tender,  of 
sufficient  power  to  handle  the  mat  barges  against  a  strong  current,  should  be  with 
the  party.  During  the  past  season  we  had  only  the  steamer  Chisca  available,  and 
as  this  boat  had  to  serve  four  construction  parties,  working  over  a  distance  of  90 
miles,  the  failure  of  the  boat  %p  arrive  in  time  to  place  the  mat  barges,  when  a  sec- 
tion was  ready  for  launching,  caused  delays.  Of  course  the  force  would  then  be 
idle  until  the  barges  were  cleared  for  the  construction  of  another  section. 
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Statement  of  oo$U 

HAbor  and  sabsistenoe $2,995.17 

Lamber,  27,120  feet 257.69 

13ni8h,  ^  cordt 96.72 

Poles,  205  eords 307.50 

PUing, 4,177  feet 208.55 

"Wire,  Bpikes,  and  nails,  10,660  pounds 225.00 

Bolts,  672 17.04 

Clips,  211 21.10 

Stone,  8,206 cnbio yards 879.70 

Pnel  ana  engineer's  sapplies '....  116.85 

Ifisoellaneons  materialB 81.07 

Total 4,656.29 

Work  done,  1,472  feet.    Cost  per  linear  foot,  $3.16. 

Dike  No.  1: 

Abattis $1,642.78 

Mat 67.25 

$1, 709. 98 

Dike  No. 8: 

Abattis 2,919.91 

Mat 26.40 

2,946.81 

Total , 4,656.29 

Before  closing,  I  would  like  to  call  attention  to  the  gratifying  fact  that  no  damage 
whatever  has  been  sustained  by  the  moilern  type  of  rcTetnieDt  works,  althongh  some 
of  it  has  been  down  since  1893.  This  class  of  work  is  to-day  practically  as  good  as 
when  placed. 

Reepectfally  sabmitted. 

Aua.  J.  NoLTT,  Assistant  Engineer. 

Capt.  E.  EVXLBTH  WiNSLOW, 

Carpe  of  Engineers,  U,  8.  A, 


UPOBT  OV  MB.  W.  M.  RKB8,  ASSISTANT  ENGIinEER,  ON  WORE  IN  SBGOND  DISTRICT, 

DURING  SEASON  OF  1898-99. 

Memphis,  Tksju.,  April  SO,  1899. 

Captain:  I  have  the  honor  to  submit  my  report  upon  work  done  in  Second 
district,  improving  Mississippi  River,  during  the  season  of  1898-99* 

1.  Hopefield  Bend,  Arkansas. 

2.  Memphis  Harbor. 

8.  Dredging  operations  in  Wolf  River. 
4.  Helena^  Ark. 

HOPBFIEIJ)  BEND,  ARKANSAS. 

The  high  water  of  the  spring  of  1898  ruptured  the  reretment  work  at  sereral 
places  along  the  downstream  half,  the  principal  break  being  at  the  junction  of  the 
1891  and  1892  work,  or  about  300  feet  below  range  No.  11.  Here,  for  a  length  of  300 
feet,  the  revetment  was  badly  broken,  all  the  shore  work  having  disappeared,  and 
the  shore  edge  of  the  river  mattress,  formerly  at  the  zero  contour  line,  had  settled 
to  a  depth  of  30  feet  below  it.  Probings  disclosed  the  presence  of  the  river  mattress 
all  around  the  river  rim  of  the  pocket,  but  no  doubt  the  part  in  the  pocket  was 
badly  broken. 

Repairs  were  made  by  sinking  a  fascine  mattress  in  this  pocket  300  feet  long,  100 
feet  maximum  width,  and  containing  235  squares.  This  mattress  was  cribbed  up 
along  the  shore  edge  to  restore  the  slope  to  the  normal  and  the  bank  then  graded  by 
the  hydraulic  method  and  paved  with  stone  up  to  the  23-foot  stage. 

There  was  a  second  break,  100  feet  long,  about  700  feet  below  the  first  mentioned, 
affecting  the  river  mattress  only  slightly  and  extending  about  halfway  up  the  paved 
slope.  Repairs  were  made  to  this  by  placing  a  fascine  connecting  mattress  120  feet 
long  and  50  feet  wide,  and  containing  60  squares;  grading  the  bank  along  this  by 
hand  labor,  and  paving  the  same  with  Htoue. 

Slight  ruptures  in  the  revetment  bad  also  occurred  at  two  looaliticB  near  the  down- 
stream end  of  the  work,  the  paved  bank  exhibiting  longitudinal  cracks  and  a  set- 
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tling  of  the  lower  portion  2  or  more  feet.  One  of  these  places  was  opposite  the  heai 
of  the  railroad  incline,  was  abontlOO  feet  long,  and  extended  to  the  low- water  stage 

This  was  repaired  with  a  mattress  100  feet  lon^  and  21  feet  wide,  containing  2 
squares,  then  tearing  ap  the  old  paving,  regradmg  the  bank,  and  replacing  tbi< 
pavins  with  some  additional  stone.  A  similar  rnptore,  abont  100  yards  long,  wsi 
about  900  yards  below  this.  It  was  repaired  in  the  same  manner,  bnt  withont  mat 
tress  work. 

The  work  at  Hopefield  Bend  was  begun  October  31  and  completed  NoTomber  19 
Three  hundred  and  sixteen  squares  of  mattress  work  was  built  and  sunkj  S60  linea 
feet  of  bank  was  graded  by  the  hydraulic  process^remoying  8.700  cubic  yards  ol 
earth,  and  8,388  square  yards  of  bank  was  paved.  The  total  field  cost  of  the  worl 
was  $4,695.36. 

The  following  is  a  statement  of  the  work  done  in  detail  and  the  cost  thereof: 

Pocket  mattre$9e$. 

Labor  and  subsistenoe $530.75 

Brush,  578.7  cords 601.86 

Poles,  58.8  cords 88.20 

Wire  strand,  10,030  pounds 252.51 

Wire,  galvanised.  No.  12, 11,000 pounds 205.50 

Stone,  400  long  tons 544.00 

Miscellaneous  materials 1.71 


Work  done:  316  squares,  17.039. 

Patting  hank. 

Labor  and  subsistence 572.06 

Stone,  1,198.25  long  tons 1, 629.62 

Grading  bank  (8,700  cubic  yards,  at  $0.0309) 269. 17 


$%224.5^ 


2, 470. 8^ 


Total  cost 4,695.3( 

Subsistence:  BationR  Issued,  289. 

Cost  of  subsistence  stores • •••••••••  $90.2: 

Cost  of  subsistence  services 51. 01 


Total  cost 141.8i 

Cost  per  ration,  raw,  $0.3122;  cost  per  ration,  served,  $0.4910. 

All  repair  work  done  was  along  bank  having  river  mattresses  of  the  old  style 
which  are  so  open  that  in  strong  currents  the  earth  beneath  is  scoured  out,  permit 
ing  the  mattress  to  settle.  This  fact  has  been  proven  by  a  comparison  of  depths 
obtained  at  different  times  at  the  same  localities. 

When  fascine  mattresses  were  placed  no  such  settling  was  observed. 

It  would  probably  be  wise,  as  a  preventive  of  future  caving,  to  place  over  theei 
old  style  woven  mattresses  those  of  the  fascine  type,  especially  along  the  downstrean 
half  of  the  revetment,  where  high- water  velocities  are  great  and  where  any  seriom 
caving  would  destroy  the  present  trend  of  the  current,  making  whirls  and  eddie 
and  rendering  still  further  caving  probable.  The  importance  of  holding  this  ban) 
line  is  great,  for  further  recession  will  cause  the  current  to  impinge  lower  agains 
the  paved  landing  of  Memphis  Harbor  and  permit  the  bar  above  it,  which  now  coven 
one-half  of  the  landing,  to  extend  downstream,  and  probably  ere  long  cover  %h 
entire  landing.  To  carry  out  the  plan  of  a  more  effective  protection  m  Hopefiel> 
Bend  will  require  the  placing  of  about  3,300  linear  feet  of  fascine  mattresses,  abont  2:^ 
feet  wide.  Of  these,  1,400  linear  feet  will  be  required  near  the  railroad  incline,  cot 
ering  work  of  1892,  and  1,900  linear  feet  covering  the  work  of  1890  and  just  above  it 

As  no  bank  paving  work  is  required,  this  being  in  good  condition,  the  cost  of  tb 
proposed  work  per  linear  foot  should  not  exceed  $17,  or  a  total  of  $56,000  will  pa 
this  part  of  the  revetment  in  flrst-class  condition. 

MSMPHIB  HABBOB. 

By  act  of  Cong^ss  Jnl^  1,  1898,  the  sum  of  $36,000  was  appropriated  for  worl 
at  this  harbor.  The  project  submitted  for  the  expenditure  of  the  funds  was  t< 
extend  the  revetment  of  1896  downstream  to  connect  with  the  revetment  of  the  Kan 
sas  City  and  Memphis  Bridge  Company.  The  unprotected  portion  of  the  bank  wai 
abont  1,200  feet  long,  situated  along  a  high  bluff  bank  in  the  southern  portion  oi 
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tlie  oity,  and  which  had  been  caving,  though  slowly,  for  many  yean  past.  Its  revet- 
DE&ent  completes  the  bank  protection  work  along  the  entire  river  front  of  the  city. 

The  work  done  was  plaoing  a  continuous  mattress  of  brush  work  along  the  exposed 
l>ank,  well  lapping  the  1896  revetment  above  and  the  bridge  revetment  below,  hav- 
ing a  width  of  300  feet  and  reaching  from  about  the  low- water  contour  to  the  line 
of  greatest  channel  depth.  The  bank  above  the  mattress  was  graded  to  a  sloi>e  of 
X  on  3,  and  paved  with  stone  up  to  the  20-foot  stage  of  the  Memphis  gange. 

Preparations  for  the  work  were  begun  in  August,  1898,  by  repairing  and  equipping 
plant  and  by  the  purchsMe  of  materials  and  supplies.  Brush  and  poles  were  far- 
Tiished  by  contractors  at  $1.04  per  cord  for  the  former  and  $1.50  per  cord  for  the  lat- 
t>er,  all  loaded  on  Government  barges  at  contractors'  camp,  which  was  a  few  miles 
upstream  from  Memphis.  Stone  was  obtained  by  contract  from  railroad  quarries  in 
.Arkansas  and  loaded  on  Oovernment  barges  at  West  Memphis,  the  price  paid  being 
^1.36  per  cubic  yard,  or  ton  of  2,240  pounds,  f.  o.  b.  barges. 

On  September  14  the  plant  was  placed  at  the  site  of  the  work  and  operations  begun 
"by  grading  the  bank  and  placing  anchorages  for  the  river  mattress.  It  was  not,  how- 
ever, until  October  3  that  mattress  work  was  started,  the  delay  being  caused  princi- 
pally by  the  quarantine  established  here  to  prevent  the  appearance  of  yellow  fever 
"then  prevalent  in  the  South.  This  restricted  the  labor  supply,  both  for  the  construc- 
tiion  work  and  the  work  of  the  brush  and  stone  contractors. 

The  river  mattress,  which  was  1,220  feet  long  and  300  feet  wide,  was  successfully 
sunk  on  October  28.  It  extended  from  Station  24-97  to  Station  37-17,  lapping  the 
1896  work  60  feet  and  the  bridge  work  about  5  feet. 

It  was  of  the  usual  fascine  construction,  sewed  together  with  wire  strand  on  lines 
S  feet  apart>  cabled  on  top  with  heavier  strands,  and  with  all  wire  connections  secured 
^with  clips  at  every  8  feet.  The  whole  was  a  carpet  of  brush  work  1  foot  thick, 
Becuxely  tied  together,  and  so  compact  as  to  make  scouring  through  it  impossible 
even  when  exposed  to  the  strongest  river  currents. 

To  join  the  river  mattress  with  the  shore  there  was  required  at  one  place  a  con- 
necting mattress  208  feet  long  and  25  feet  wide. 

While  the  mattress  work  was  in  progress  the  bank  above  was  being  graded,  and 
^was  subHcquently  paved  with  small  rip-rap  stone,  closely  laid  together  on  a  bed  of 
spalls  about  3  inches  thick,  the  thickness  of  the  completed  pavinj  being  about  11 
inches. 

This  paving  and  with  it  the  entire  work  was  finished  on  November  14,  the  amount 
of  bank  paved  being  7,760  square  yards. 

The  work  was  done  by  hired  labor;  common  laborers  were  paid  $1.20  per  day  of 
eight  hours,  without  subsistence.  The  Cjovernnient,  however,  subsisted  the  monthly 
employees,  such  as  foremen,  clerks,  watchmen,  boatmen,  etc.  Fairly  favorable  con- 
ditions of  the  river  and  weather  prevailed  while  the  work  was  in  progress,  the  stage 
of  the  river  varying  between  4.6  and  7.9  feet  during  the  time  of  mattress  building, 
and  reaching  a  maximum  of  11.7  feet  while  paving  was  in  progress.  The  time  lost 
by  rain  was  hve  and  one  half  days. 

The  details  of  work  done,  cost,  etc.,  are  as  follows : 

Biver  mattress, 

liftbor  and  subsistenoe $5,457.73 

Brush,  5,560.9  cords 5,772.93 

Poles,  213.2  cords 319.20 

Stone,  2,938.1  tons 3,995.68 

Wire  strand,  40,037  pounds : 1,009.81 

Wire,  galvanized,  No.  12, 15,070  pounds 252.66 

Wire,  silicon  bronze,  No.  9, 1,268  pounds 171.18 

CUps,5,052 224.94 

Hope,  manilau  4,098  pounds 392.18 

Oils  and  engineer's  supplies 31.00 

Miscellaneous  materials 179.62 

Superintendenoe 693.05 

Care  of  plant 481.78 

Repairs  to  plant 838.61 

Towinp 859.02 

MiscelLmeonB  expense 168.00 

Total 20,847.39 

Work  done:  3,660  squares;  cost  per  square,  $5.70. 

Material  used  per  square:  Brush,  1.51  cords;  poles.  0.058  cord;  stone,  0.803  long 
ton;  ^inch  wire  strand,  5.88  pounds;  iVii^^^b  ^ii^®  strand,  4.59  pounds;  i-inch  wire 
strand,  0.46  pound:  No.  12  galvanized  wire,  4.11  pounds;  silicon  bronze  wire  No.  9^ 
0.34ponnd;  clips,  1.38. 
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Connecting  nuiti. 

Lftbor  and  snbBistenoe •  ^-^ 

Bruah,  74  cords "fi- 

Stone,  lOOlongtons 136.( 

Wire  strand,  mX)  pounds 13.; 

Saperintendence H. 

Care  of  plant •  ^• 

Repairs  to  plant •  13. 

Toiling 11- 

Miscellaneons  expense •  2.' 


Total 853.^ 

Work  done:  63  squares;  cost  x>er  square,  $6.80. 
Material  used  per  square:  Brash,  1.42  cords;  stone,  1.92  long  tons;  wire  stran 
9.60  pounds. 

Paving  bank. 

Labor  and  subsistence $1,902. 

Stone,  2,319.31  long  tons 3, 132. 

Oils  and  engineer's  supplies 19. 

Miscellaneons  materials 90. 

Grading  bank  by  hand 102. 

Superintendence 450. 

Care  of  plant S13. 

Repairs  to  plant 545. 

Towing V-       ^^• 

Miscellaneous  expense .'—       108. 


Total ^e2$. 

Work  done:  7,764  square  yards;  cost  per  square  yard,  $0,853. 
Material  used  per  square  yard :  Stone,  0.296  long  tons. 
Total  lield  cost  of  Memphis  Harbor  work,  $27,824.59. 
Linear  feet  of  bank  revetted,  1,220;  cost  per  linear  foot,  $22.81* 

Suhsitience. 

Construction  wofk:  Rations  issued,  2,084;  cost  per  ration,  raw,  $0.8251;  coat  p 
ration,  serred,  $0.4866. 

Cost  of  stores $667. 

Cost  of  services 337. 

Total  cost $1,015. 

Towing  steamer  Graham:  Rations  issued,  585;  cost  per  ration,  raw,  $0.5062;  ec 
per  ration,  served,  $0.6088. 

Cost  of  stores • •..••••••••     $296. 

Cost  of  services .••••....        60. 

Total  cost • 356. 

DBBDQINO  OPERATIONS  IN  WOLF  RIVER. 

The  work  was  done  by  hired  labor  with  a  dredge  purchased  in  Jnly,  1898,  frc 
William  A.  Kirk  for  $8,000,  and  is  the  same  that  Mr.  Kirk  used  in  dredging  Vii 
River  in  1897  under  a  yardage  contract  with  this  office. 

The  following  is  a  brief  description  of  the  dredge: 

Hull  is  80  feet  long,  28  feet  wide,  and  5  feet  depth  of  hold ;  has  a  full  length  oal): 
three  spuds,  a  stiff  leg  A  frame,  a  wooden  boom  35  feet  long  with  swinging  radius 
29  feet,  and  can  dredge  to  a  depth  of  12  feet.  The  dipper  is  of  steel,  with  four  st* 
teeth,  and  has  1^  cubic  yards  net  capacity.  Winding  engines  are  Barnhart's  pate 
made  by  the  Marion  Steam  Shovel  Company,  with  two  cylinders  9^  by  11  inches,  c 
main  hoist  drum,  one  backing  drum,  two  swinging  drums,  and  three  spud  bo 
drums ;  all  drums  have  cone  friction,  paper  faced.  Boiler  is-  locomotive  fire-box  ty| 
50  horsepower  nominal  rating. 

On  July  5,  when  the  Memphis  gauge  read  18  feet,  a  series  of  channel  sonndiD 
were  taken  in  Wolf  River  extending  from  the  month  to  2^  miles  upstream.  The; 
reduced  to  the  zero  stage  of  the  Memphis  gauge,  showed  depths  as  follows: 

From  the  mouth  to  the  railroad  incline,  at  Station  20,  depths  balow  aero  stage* 
to  4  feet. 
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Feet 

Octobers 7.2 

October  12 4.6 

October  16 6.9 

October23 6.1 

OctoberSl 8.8 

November  1 9.0 

Novembers ll.S 

November  13 7.3 

November  22 12.6 

November  29 10.2 


From  Station  20  to  Station  40  (month  of  Bayon  Qayoso),  depths  6  feet,  except  just 
"below  Bayon  Gayoso,  where  for  a  short  distance  the  depth  was  3  feet. 

From  Station  40  to  Station  47  (month  of  Loosa  Hatcbie  River),  depths,  6  to  11  feet. 

From  Station  47  to  Station  S7  (lower  end  of  Moore  &,  McFerren's  sawmill),  depths, 
3  to  4  feet. 

From  Station  S7  to  Station  7S  (old  waterworks  incline),  depths,  6  to  8  feet. 

From  Station  75  to  Station  80,  depths,  1  to  4  feet. 

From  Station  80  to  Station  86,  depths,  1  to  S  feet. 

From  Station  86  to  Station  100  (railroad  bridge),  depths,  1  to  4  feet. 

From  Station  100  to  Station  121,  average  depth  3  feet. 

From  Station  121  to  Station  125,  average  depth  6  feet. 

From  Station  125  to  Station  133  (upper  limit  of  dredging),  average  depth,  2  feet. 

There  was  no  extreme  low  water  during  the  working  season  and  no  runouts;  the 
river  bottom  changed  but  slightly.  When  the  river  was  at  its  lowest  stage,  viz,  4.6 
feet  on  October  12,  there  was  a  minimum  depth  of  4  feet  on  the  shoal  places  between 
stations  0  and  20,  and  the  same  depths  over  the  shoal  places  above  the  railroad 
"bridge.    All  other  localities  had  greater  depths. 

The  stages  of  the  river  during  the  period  covered  by  dredging  operations  are  shown 
\yj  the  fofiowing  readings  of  tne  Memphis  gauge,  viz : 

Feet. 

July  22 10.S 

July  29 7.8 

AngnstlO 10.7 

August  18 11.6 

August  21 19.2 

September  1 9.0 

September  10 S.7 

September  15 9.3 

September  21 7.0 

September  23 7.S 

September  29 S.7 

The  low-water  stage  was  therefore  much  above  the  average,  which  is  less  than  2 
ibet. 

The  river  was  at  a  navigable  stage  during  the  entire  working  season  for  boats 
drawing  4  feet,  which  is  about  the  maximum  draft  of  boats  using  this  stream.  The 
efaannel,  however,  was  in  places  narrow  and  crooked,  and  relief  was  afforded  by 
dredging  at  thene  localities. 

Work  was  begun  on  .J  uly  22  above  the  railroad  bridge,  and  the  first  week  was  spent 
in  training  the  crew  and  making  some  necessary  changes  to  the  machinery.  Dredg- 
ing was  continued  in  this  locality  until  August  13,  when,  the  river  becoming  too 
liigh,  work  was  suspended  until  the  end  of  the  month. 

About  1,200  linear  feet  of  channel  was  dredged  between  Stations  101  and  113,  and 
the  material,  which  was  coarse  sand  mixed  with  gravel,  was  deposited  on  each  side 
of  the  cut.  Three  thousand  one  hundred  and  thiriy-four  dipper  loads  were  handled 
here,  eqnal  to  about  3,350  cubic  yards,  and  in  addition  8  sna^s,  10  saw  logs,  and  4 
piling  were  removed. 

The  river  having  fallen  to  a  proper  dredging  stage,  the  dredge  was  dropped  to  the 
mouth  of  the  river  and  work  resumed  on  August  31.  Sonndin;;s  taken  the  preceding 
day  with  the  Memphis  gauge  reading  10  ieet  gave  depths  of  8  feet  at  the  mouth, 
increasing  to  12  feet  at  Station  20,  and  indicating  that  during  the  recent  rise  a  fill 
of  about  3  feet  had  occnrred  at  and  near  the  mouth. 

During  the  months  of  September  and  October  dredging  operations  were  confined 
to  that  portion  of  the  river  between  the  mouth  and  Stution  20,  and  a  well-defined 
ehannel  was  made  about  75  feet  wide  5  feet  deep  below  the  zero  stage  and  about 
1,800  feet  long.  Twenty-five  thousand  four  hundred  and  fifty-one  dipper  loads,  equal 
to  about  37,0(X)  cubic  yards  of  material,  were  handled,  and  2  snags  and  2  sa^  lo!;s 
were  removed.  Owing  to  the  short  swing  of  the  dipper,  from  2  to  3  cuts  were  made 
on  each  side  of  the  center  line  to  obtain  a  proper  channel  width.  It  is  safe,  therefore, 
to  estimate  that  but  little  over  half  of  the  above  volume,  or  20,(KX)  cubic  yards,  was 
removed  from  the  cut  a.nd  dumped  on  the  sides.  The  material,  in  genera],  was  a  fairly 
stiff  mud  mixed  with  some  sand  and  dredged  well,  filling  the  dipper  to  the  bail. 
For  each  dredging  hour  worked  about  78  cubic  yards,  measured  in  the  dipper,  were 
handled,  and  very  little  time  was  lost  in  repairs. 

The  work  at  the  mouth  having  been  completed,  the  dredge  was  removed  to  Station 
113,  above  the  railroad  bridge,  where  a  channel  was  dredged  to  Station  121.  On 
November  7  work  was  suspended  on  account  of  a  rising  river,  but  resumed  on  the 
14th  at  Station  125  and  the  channel  dredged  and  snags  removed  up  to  Station  133, 
which  was  the  upstream  limit  of  the  season's  work,  and  where  work  was  finally 
BQspended  on  acoonnt  of  too  high  water  on  November  29. 
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Manj  of  the  snags  were  so  firmly  embedded  that  they  conld  not  be  removed  by 
the  dredge  until  loosened  with  charges  of  dynamite.  The  material  dre<lged  con- 
sisted of  coarse  sand  mixed  with  gravel.  Three  thousand  six  hundred  and  seventy 
seven  dipper  loads,  equal  to  about  5,500  cubic  yards,  of  material  were  dredged,  anc 
58  snags,  5  stumps,  and  3  saw  logs  removed  between  Stations  113  and  133.  The  fol- 
lowing is  a  summary  of  work  done : 

Number  of  dipper  loads ^ .....  32^26: 

Cubic  yards  handled  by  dipper •  45, 85( 

Cubic  yards  removed  from  dredged  channel  as  completed 28,85(. 

Snags  removed 6^ 

Stumps  removed t 

Saw  logs  removed l£ 

Piling  removed •  ^ 

The  cost  of  the  work 

For  labor  running  dredge $1,509.42 

For  labor  repairing  dredge * 406.  V2 

For  coal 293.S>. 

For  material  and  supplies 91. 8i 

For  oils  and  engineer  supplies •  26.3$ 

For  ice 13. 7( 


2,340.82 

Cost  per  cubic  yard  for  material  handled.  About  6  cents;  cost  per  cubic  yard  foi 
material  removed,  about  8  cents. 

HELENA,  ABX* 

By  act  of  Congress  July  1, 1898|  the  sum  of  $30,000  was  appropriated  for  work  at 
this  harbor. 

The  project  as  made  and  executed  was :  To  repair  damage  done  to  existing  work 
during  the  floods  of  1897  and  1898,  and  to  further  extend  the  work  downstream  aloug 
a  caving  bank. 

The  first  bank-protection  work  in  this  harbor  was  done  in  1889,  when  1  mattress 
and  4  spur  dikes  were  placed  and  a  sill  for  the  fifth  dike  suuk,  this  work  protecting 
about  2,500  linear  feet  of  the  bank. 

In  1896  the  work  was  extended  dowuHtream  by  placing  1,600  linear  feet  of  fascine 
mattress  and  revettin^c  the  upper  bank  \^-ith  a  stone  paving.  During  the  past  season 
repairs  were  made  to  the  old  work  and  tlie  faRcine  mattrens  and  stone  paving  revet- 
ment was  extended  downstream  926  linear  feet,  so  that  now  the  work  has  a  total 
length  of  5,026  feet. 

Prior  to  beginning  the  season's  work  the  condition  of  the  old  work  was  abont  a^ 
follows: 

Between  dikes  Nos.  1  and  2  a  cave  had  occurred  abont  200  feet  in  length  and  60 
feet  in  width,  and  a  similar  cave  had  occurred  between  dikes  Nos.  2  and  3.  These 
dikes  were  built  in  1889  and  had  afforded  ^ood  protection  until  the  high  water  of  1897 
They  were  spaced  400  feet  apart  and  built  on  sill  mattresses  200  feet  long,  leaving 
an  uurevetted  8j>ace  of  200  feet  length  between  them.  The  depth  along  these  nnre 
vetted  spaces  bad  considerably  increased,  causing  the  caving.  The  repairs  made 
comprised  the  revetting  of  these  spaces  with  fascine  mattrenses  175  feet  wide,  and 
placing  on  them,  and  midway  between  the  old  dikes,  new  spurn  of  sufficient  height 
and  length  to  restore  the  slope  to  its  normal  condition,  and  thus  break  up  the 
increased  eddy  action  due  to  the  caved  pockets. 

At  Dike  No.  4  the  shore  end  had  been  undermined  by  the  current,  cansing  exten- 
sive settling  of  the  crib  work  and  a  caving  of  the  top  bank.  This  was  repaired  br 
building  a  brush  crib  to  connect  the  part  of  the  dike  in  place  with  the  top  of  tlie 
bank  and  paving  over  the  brush  work  with  stone. 

Dike  No.  6,  situated  at  the  extreme  lower  end  of  the  1896  work,  was  entirek 
above  the  low-water  contour,  and  was  built  across  a  depression  to  break  np  eddv 
action  there.  Its  lower  portion,  resting  on  a  soft  foundation  and  having  settle<l 
greatly,  was  torn  up  and  replaced  with  new  brush  work  of  mnch  larger  dituensions. 

The  fascine  mattress  and  stone  paving  work  of  1896  was  all  in  good  conditioo. 
having  escaped  injury  from  the  large  floods  of  1897  and  1898,  althoogh  subjected 
to  very  strong  ouxrenta. 


i^ 
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The  extent  of  repair  work  done  was: 

Cable  feet 

JDike  No.  li.  SiU  mattress,  190  by  175  feet,  322  sqnares S2, 200 

Crib,  180  feet  long,  22  feet  bottom  width,  8  feet  top  width, 

^  10  feet  maximnm  height 20,540 

Dike  No.  2i.  Sill  mattress,  216  by  175  feet,  378  squares 37,800 

Crib,  190  feet  long,  22  feet  bottom  width,  8  feet  top  width, 

10  feet  maximum  height 22,440 

IMke  No.  4.    Ciib,  100  feet  long,  40feet  bottom  width,  4  feet  top  width,  11.6 

feet  maximum  height 12, 696 

I>ike  No.  6.    Crib,  130  feet  long,  35.5  feet  bottom  width,  6  feet  top  width, 

10.5  feet  maximum  height 18,773 

Total  volume  repair  work 144,449 

NEW  WORK. 

A  fascine  river  mattress  976  feet  long  by  250  feet  wide  was  placed  at  the  lower 
end  of  the  1896  work,  lapping  it  50  feet,  and  extending  the  revetment  downstream 
926  feet.  To  join  this  with  the  shore,  two  connecting  mattresses  were  required,  their 
area  being  213  squares.  The  bank  was  then  graded  and  paved.  The  upstream  por- 
tion of  the  mattreas,  for  a  length  of  over  50()  feet,  was  along  a  ridge  formed  by  a 
large  bank  slide.  Inside  of  the  ridge  is  a  depression,  and  then  a  gradnal  slope  to 
the  top.  Along  this  locality  the  paving  was  carried  to  the  top  of  the  ridge,  an  ele- 
vation of  about  18  feet  on  the  Helena  gauge,  and  two  spur  dikes,  Nos.  7  and  8,  were 
built  across  the  depression,  connect iug  the  crest  of  the  ridge  and  top  of  bank.  From 
Dike  No.  8  to  the  lower  end  of  the  river  mattress,  a  length  of  420  feet,  there  was  a 
▼ery  bluff  bank,  which  was  graded  by  the  hydraulic  method  and  then  paved  to  the 
28-Joot  stage. 

At  a  location  500  feet  above  the  head  of  the  river  mattress  a  spur  dike,  No.  5i,  was 
built  across  a  depression,  connecting  a  ridge  near  the  low- water  line  and  the  top  of 
the  main  bank. 

All  spur  dikes  were  of  brush,  built  up  with  fairly  regular  side  slopes,  and  paved 
with  stone  about  1  foot  thick. 

The  extent  of  the  new  work  was : 

River  mattress,  976  by  250  feet • • squares..    2,440 

Connecting  mattress do 213 

Dike  No.  ^,  crib.  177  feet  long,  54  feet  bottom  width,  6  feet  top  width,  16 

feet  maximum  neight cubic  feet..  40,783 

Dike  No.  7,  crib,  1 10  feet  long,  20  feet  bottom  width,  4  feet  top  width,  6  feet 

maximum  height cubic  feet..     6,744 

Dike  No.  8,  crib,  125  feet  long,  22  feet  bottom  width,  4  feet  top  width,  5  feet 

maximum  height cubic  feet..     5,720 

Total  volume  of  new  crib  work cubic  feet..  53,247 

The  summary  of  work  done  is  as  follows : 

River  mattress squares..  2,440 

Connecting  mattress do....  213 

Spur  dikes,  including  sills,  197,696  cubic  feet cubic  yards..  7, 322 

Bank  paved square  yards..  5,917 

Bank  graded,  420  linear  feet cubic  yards..  8, 130 

The  plant  was  moved  to  Helena  upon  the  completion  of  the  Memphis  Harbor  work, 
the  last  tow  arriving  November  16.  As  the  river  at  that  time  was  about  the  12- foot 
stage  and  rising  rapidly,  the  river  mattress  was  not  started,  but  instead,  the  sill 
mattress  aud  cribs  of  Dike  No.  1^  were  built. 

The  river  reached  the  18.8-foot  stage  on  the  23d,  then  began  to  fall,  and  on  the  29th 
work  on  the  river  mattress  was  begun,  and  the  mattress  was  tiniuhed  and  sunk  on 
December  16.  Connecting  mattresses  were  then  placed,  and  work  on  the  spur  dikes 
and  paving  begun,  advantage  bein;;  taken  of  the  lower  stages  of  the  river  to  put  in 
the  low- water  work,  completing  the  high-er  work  as  the  river  rose.  By  this  method, 
and  working  at  several  nlaces  at  the  same  time,  all  the  work  was  successfally  com- 
pleted on  January  11,  and  the  last  tow  of  plant  delivered  at  the  Memphis  headquarters 
on  January  25,  1899. 

While  the  work  was  in  progress  the  stages  of  the  river  were:  November  16, 12.4 
feet;  November  23,  18.8  feet;  December  12,  10.9  feet;  December  23,  9.9  feet;  Janu- 
arv  4,  22.2  feet;  January  11,  20.7  feet.  Out  of  forty -six  working  days  tive  and 
a  half  were  lost  by  rain.  The  labor  employed  was  both  white  and  colored,  sub- 
sisted and  lelf-Babsisted.    The  wages  pud  were  90  cents  per  day  of  eight  hours, 


3528      REPORT  OF  THE   CHIEF  OF   ENGINEERSy  U.  8.  ARMY. 

with  subsistence,  and  $1.20  per  day  withoat.  Brash  and  poles  were  obtained  from 
the  same  contractors  as  at  Memphis^  and  at  the  same  pnce,  the  source  of  supply 
beinf^  about  20  miles  above  the  work.  Stone  was  loaded  on  United  States  barges  at 
West  Memphis  at  $1.36  per  cubic  yard,  or  per  long  ton  of  2,240  pounds,  and  towed 
by  contract  to  Helena  at  22  cents  per  cubic  yard,  the  contractor  towing  empty  barges 
back  to  Memphis. 
The  details  of  cost,  cost  per  uniti  and  material  oaed  per  unit  are  as  follows s 

BivtT  fMMren. 

Labor  and  subsistence ••....  $3, 915. 38 

Brush,  3,441.4  cords 3,579.06 

Poles,  201  cords 301.50 

Stone,  1,425  long  tons 2,251.50 

Wire  strand,  25,465  pounds - 648.95 

Wire,  galvanized.  No.  12,  4,000  pounds 66.  CK) 

Wire,  silicon  bronze,  No.  9,  1,000  pounds 135.00 

Clips,  4,034 180.05 

Rope,  manila,  2,000  pounds 191.40 

Miscellaneous  materials 80.67 

Superintendence 541.80 

Care  of  plant 654.62 

Repairs  to  plant 262. 13 

Towing 1,212.44 

Miscellaneous  expenses 110.03 


Total 14,130.53 

Work  done:  Mattress  976  by  250  feet,  2,440  squares;  co<«t  per  square,  $5.79. 

Material  used  per  square:  Brush,  1.41  cords;  poles,  0.082  cord;  stone,  0.58  long 
ton;  one-fourth  inch  wire  strand,  6.36  pounds;  five-sixteenth  inch  wire  strand, 
3.20  pounds;  one-half  inch  wire  strand,  0.865  pound;  wire,  galvaxiized,  No.  12,  1.64 
pounds;  wire,  silicon  bronze.  No.  9,  0.409  pound;  clips,  1.65. 

Connecting  maU, 

Lftbor  and  subsistence $652. 36 

Brush,  200  cords 208.00 

Poles,  22.9  conls 34.35 

Stone,  200.74  lone:  tons 817.17 

Wire  strand,  1,000  pounds 26.  3.3 

Wire,  galvanized,  No.  12,  450  pounds 7.42 

Clips,  200 7.96 

Superintendence 67.72 

Care  of  plant 81.60 

Repairs  to  plant 32.77 

Towing 151.23 

Miscellaneous  expenses ••  13.76 

Total 1,600.69 

Work  done:  213  squares;  cost  per  square,  $7.51. 

Material  used  per  square:  Brush,  0.94  cord;  poles,  0.11  cord:  stone,  0.94  long 
ton;  one-fourth  inch  wire  strand,  4.70  pounds;  five-sixteenths  inch  wire  strand  2.11 
pounds;  clips  0.94. 

Crib  dike$  {including  HIU). 

Labor  and  subsistence •....  $3,725.49 

Brush,  1,642.8  cords 1,708.51 

Poles,  371.5  cords 557.25 

Stone,  1,400  long  tons 2,212.0() 

Wire  strand,  one-fourth  inch,  2,750  pounds 72.46 

Wire,  galvanized.  No.  12,  l,000ponn(ls 16.50 

Clips,  200 7.9<i 

Rope,  manila,  2,000pounds 191.40 

Miscellaneous  material 6.  R) 

Snperintendence 474.07 

Care  of  plant 570.33 

Repairs  to  plant 229. 3T 

Towing 1,057.37 

Miscellaneous  expense %.  27 

Total 10,925.78 
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Work  done:  7.332  oabio  yards:  cost  per  oabicyard,  $1.49. 

Material  nsed  per  cnbio  yard:  Inrush,  0.224  cord;  poles,  0.051  cord:  stone,  0.19 
long  ton;  one-fonrth-inch  wire  strand,  0.875  pound;  galvanized  wire,  ao,  12,  0.137 
pound;  clips,  0.027. 

Faving  hank, 

X^abor  and  subsistence $1,073.20 

Slione,  2,017.13  long  tons, 3,177.58 

I  lydranlic  grading,  8,130  cubic  yards,  at  $0.0516 420. 22 

Superintendence 270.90 

Oare  of  plant 325.51 

Repairs  to  plant 131.06 

Towing 603.68 

AliBcellaneonfi  expense 55.00 

Total 6,057.15 

Work  done:  5,917  square  yards;  cost  per  square  yard,  $1.02. 
Material  nsed  per  square  yard:  Stone, 0.34  long  ton. 
Total  field  cost  of  Helena  Harbor  work,  $32,714.15. 

i 

Co9i  of  iuhnaienoe, 

Constmotion  party:  Rations  issued,  10,118;  cost  per  ration  raw,  $0.2462;  cost  per 
ration  served,  $0.3242. 

Cost  of  stores $2,456.26 

Cost  of  services 791.88 

Total 8,248.13 

Steamer  Chraham:  Rations  issued,  790;  cost  per  ration  raw,  $0.4571;  cost  per  ration 
served,  $0.6006. 

Coat  of  stores $361.11 

Cost  of  services 113.33 

Total V        474.44 

Of  the  5,026  linear  feet  of  revetment  at  Helena  Harbor  the  lower  4,000  feet  affords 
good  protection.  The  upper  1,000  feet  consists  of  a  river  mattress  600  feet  long  by 
226  feet  wide,  without  upper  bank  protection,  and  below  this  an  unrevetted  space 
of  400  feet,  extending  to  the  head  of  Spur  Dike  No.  1. 

Recent  caving  has  occurred  here,  extending  from  just  above  Dike  No.  1  upstream 
a  distance  of  about  600  feet,  with  60  feet  maximum  width  of  caving,  and  about  40 
feet  average  width. 

In  view  of  the  importance  of  the  locality,  situated  as  it  is  at  the  head  of  the  revet- 
ment work,  this  caving  should  be  stopped  by  building  a  strong  revetment  along  the 
attacked  bank.  Such  a  revetment  could  be  made  with  fascine  mats  250  feet  wide, 
and  grading  and  paving  the  upper  bank.  The  probable  length  required  will  be  700 
linear  feet,  and  estimated  cost  $20,000. 
Very  respectfully, 

W.  M.  Bees,  AsHitant  Mnginetr, 

Capt.  E.  EVELETH  WiNSLOW, 

Corps  of  Engineers,  U.  8.  A» 


REPORT  OF  MR.  CHARLES  LE  VA89TCUR,  ASSISTANT  ENGINEER,  ON  WORK  OF  REMOVINO 

NOMCONNAH  ROCK,   BELOW  MEMPHIS,   TENN. 

Memphis,  Tenn.,  Apr^  SO,  1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  operations  at 
Nonconnah  Kock  from  September  15  to  November  18,  1898 : 

The  ol>Ject  of  the  work  was  the  destruction,  by  submarine  drilling  and  blasting, 
of  the  part  of  Nonconuah  Bock  left  standing  after  the  operations  conducted  in 
1896-97. 

Nonconnah  Rock  is  situated  4  miles  below  the  Memphis  Railroad  Bridge  and  700 
feet  from  the  Tennessee  shore.  This  rock  is  a  composition  of  a  ferruginous  sandstone 
and  cemented  gravel,  and  has  been  a  serious  obstruction  to  boats  with  heavy  towa, 
owing  to  its  location  in  the  channel. 


3530      REPORT  OF   THE   CHIEF   OF   BNOIKEERS,  U.  8.  ARMY. 

On  September  10,  ISSS,  I  made  a  anrrey  of  said  rock  with  a  view  to  asoertalnin^ 
its  exact  location  and  the  depth  of  water  over  itl  The  reeolt  of  thia  survey,  sbo^-^ 
on  the  map  accompanving  this  report,  indicates  that  an  area  of  22,000  square  f< 
of  rook  was  under  a  depth  of  water  yaryini^  from  7  to  3  feet  below  the  sero  of  th 
Memphis  gange. 

On  September  15  the  force  was  on^anized  and  the  plant  overhanled  and  pnt  i 
working  condition.    On  September  ^  the  plant  was  towed  from  the  United  Stat 
fleet  to  the  site  of  the  work. 

The  plant  consisted  of  a  drilling  platform  and  pontoons,  a  flat  barge  50  by  15  fee 
on  whieh  was  hoisting  machine,  pnmp,  and  boiler,  monnted;  one  mooiin^  bar^( 
two  flats,  and  quarter  boat  MiaaiuippL    The  U.  8. 8.  BL  L.  Akbat  was  need  as  m  tende 

The  drilling  platform,  which  was  bnilt  espeeiaUy  for  this  work  in  1896,  wras  eoi 
posed  of  a  floor  or  platform  on  which  drilling  machine  was  placed  and  ^rorkc 
This  floor  was  provided  at  each  end  with  one  spnd  20  feet  long,  10  by  10  inohee,  ra 
ning  through  a  well.    To  this  platform  was  framed  an  overhead  truss,  used  fbr  hac 
dling  drilling  tools  and  pipes  and  for  raising  and  lowering  said  tools  and  hydranli 
jet  pipe.    The  platform  was  floated  on  two  pontoons.  Issued  length  way  to  the  floo 
frame. 

The  machinery  flat  was  fitted  with  a  Enowles  tank  pump,  6-inoh  plnneer,  a  Bt«a 
winch,  and  a  small  upright  boiler.    The  steam  necessary  for  the  steam  cuill  ^ras  fi 
nished  by  said  boiler. 

The  force  emploved  was  composed  of  1  foreman,  1  steam-drill  engineer,  1  hoistin 
steam  engineer,  1  blacksmith,  1  oook  and  waiter,  and  16  laborers. 

The  foreman  was  to  be  employed  as  diver  if  submarine  observations  would  be  n 
essary. 

The  method  of  operation  was  the  same  as  described  in  my  annual  report  for  th 
fiscal  year  1896-97.     (Report  of  Chief  of  Engineers,  p.  3721.) 

The  mooring  barge  was  anchored  by  means  of  wire  cables  and  Chinese  anchor 
500  feet  above  the  upstream  ed<;e  of  the  rock.  From  this  mooring  barge,  with  th 
aid  of  the  steam  winch,  flats,  machine  barge,  and  drilling  platform  were  swan^  int 
position.  The  mooring  barge  was  so  located  that  the  whole  area  of  the  rock  coal 
be  covered  by  taking  in  or  paying  off  on  two  side  cables  leading  from  it  to  the  pla 
form.  The  drilling  platfoim,  floating  on  pontoons,  was  dropped  by  said  process  ove 
the  exact  part  of  tne  rock  where  drilling  operations  were  to  be  conducted,  the  spnd 
lowered  down,  and  the  platform  raised  on  spuds  by  means  of  rope  and  tackle  woun 
on  drum  of  hoisting  machine,  or  by  ratchet  fixed  to  spuds  and  floor  of  platform. 

The  location  of  the  platform  was  ascertained  b^  instromental  observatioaa  fro 
shore.    As  soon  as  the  platform  was  raised  soundings  were  taken  every  5  feet  ove 
the  space  covered  by  said  platform  and  compared  with  soundings  of  the  survey  made 
September  10, 1898.    If  differences  in  sounaings  were  shown,  said  differences  were 
noted  on  map. 

An  iron  pipe  4  inches  in  diameter  and  of  a  length  sufficient  to  project  1  foot  over 
the  surface  of  the  water  was  placed  on  top  of  rook,  rammed  down  as  far  as  possible, 
and  made  fast  by  four  lines  leading  at  different  angles  to  the  floor  timber  of  platform. 
This  pipe  was  to  prevent  the  hole  to  be  drilled  from  bein^  tilled  by  sand  or  sediment. 
The  drilling  tool,  2^  inches  in  diameter,  was  placed  inside  the  4-inch  iron  pipe,  the 
drilling  machine  shipped  up  over  said  pipe  and  connected  to  tool,  and  drilling 
operations  started.    The  holes  were  drilled  to  an  average  depth  of  4^  feet. 

When  the  first  hole  was  drilled  the  machine  was  moved  over  a  second  4-inch  pipe 
placed  (as  above  described)  during  the  first  drilling  operation.  The  first  hole  was 
then  washed  by  hydraulic  jet  set  inside  of  the  4-inoh  iron  pipe,  and  a  cartridge, 
composed  of  4^  ponnds  of  dynamite,  with  proper  exploders  and  insulated  electric 
wires  attached,  was  rammed  to  the  bottom  of  tne  hole  through  the  same  4>inch  pipe 
and  said  pipe  raised  up.  These  operations  were  continued  all  day.  At  the  end  of 
the  working  day  the  platform  and  machinery  barge  were  hauled  up  near  mooring 
barge  and  loaded  holes  exploded  by  electric  battery. 

In  the  morning  of  the  next  day  survey  was  made  over  the  area  blasted  the  evening 
before  and  soundings  taken  and  plotted  on  working  sheet.  At  the  end  of  the  montb 
survey  was  made  to  obtain  the  total  amount  of  rock  destroyed.  At  the  end  of  the 
work  soundings  were  taken  over  the  area  of  the  rock.  Map  accompanying  this 
report  shows  these  soundings. 

From  the  examination  of  said  map  25,000  sqaare  feet  of  rock  were  found  to  have 
been  disturbed  and  2,314  cubic  yards  of  rock  destroyed. 

On  November  17  the  operations  were  completed  and  the  plant  towed  back  to  the 
United  States  fleet.  The  least  depth  of  water  over  the  rook  was  7  feet  above  aero, 
Memphis  gauga. 


^m- 
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The  cost  of  the  operatioiui  at  Konoonnfth  Reek  is  m  follows: 

Lfftbor  and  suhsistenoe •.....• ....•....••••  $1,625.01 

3iibeiBtenoe  (services  and  stores) 427.24 

Dynamite 165.00 

^ire,  insulated,  and  exploders ••...  96.40 

Doal 87.25 

on  and  engineer's  supplies 50.00 

Plant  (miscellaneoQS) 80.00 

Total 2,461.60 

nukking  a  cost  of  $1,063  per  cnbio  yard  of  rock  destroyed. 

I  have  the  honor  to  transmit  herewith  a  tracing  of  surveys  made  on  September  10 
and  November  18, 1898. 

Reepectfiilly  submitted.  Chas.  Lb  Yabsmub,  AMtiatami  JSngiimr, 

Cspi.  E.  Eyxlbth  Winslow, 

CofjM  of  Engineen,  U.  8,  A. 


KKPOST  OF  MR.  AUG.  J.  NOLTT,  A88I8TAlfT  BKOIN1ESB,  ON  OABB  OF  Ain>  REPAIRS  TO 
PLANT,  FIRST  AND  SECOND  DISTRICTS,  IMFROVlNa  MISSISSIPPI  RIVER,  FOR  THE 
TEAR  KNDINO  APRIL  80,  1899. 

Memphis,  Tenn.,  April  SO,  1899, 

Sir:  I  have  the  honor  to  submit  my  report  of  the  operations  o^  the  care  of,  and 
repairs  to  plant  party  for  the  year  ending  April  30, 1899. 

Steamer  Ohieoa. — A  condensing  apparatus  for  furnishing  clear  water  for  culinary 
and  other  purposes  was  install^  on  this  boat,  every  thing  pertaining  thereto  having 
l>een  fabricated  on  the  fleet.    The  boat  was  also  supplied  with  a  complete  set  of 
siphon  pipes  and  fittings.    One  new  rudder  stock  was  put  in  and  minor  repairs,  such 
as  replacing  broken  fenders,  patching  deck  and  roof,  were  made  from  time  to  time. 
Steamer  llton. — ^This  boat  was  received  back  from  the  third  district,  where  it  had 
been  employed  in  towing  stone,  on  June  25*    It  was  then  found  necessary  to  rebuild 
the  famaces.    The  four  forward  hog-ohain  braces  were  found  to  be  baal^  decaved 
from  the  main  deck  down;  these  were  successively  spliced  out  and  the  chains  jacked 
back  to  their  original  position.    The  decayed  footings  of  the  braces  were  also  repaired. 
A  cracked  flange  oh  tne  port  leg  of  the  forward  mud  drum  was  repaired  with  a  new 
flanged  sleeve,  and  a  corroded  place  on  the  drum  itself  was  repaired  with  a  patch. 
On  August  25  the  boat  was  placed  in  commission  and  left  the  same  day  with  a  tow 
on  construction  plant  for  New  Madrid,  Mo.    In  taking  a  short  cut  across  a  bar  just 
below  Hales  Point,  Tennessee,  it  was  found  that  the  boat  was  getting  into  shoal 
veater,  and  in  attempting  to  get  into  deeper  water  the  boat  was  backed  upon  a  sub- 
merged stump,  which  tore  up  the  bottom  and  caused  the  boat  to  sink  in  6  feet  of 
^vater.    As  the  river  was  falling  at  the  rate  of  1.5  feet  in  twenty-four  hours,  it  was 
evident  that  nothing  could  be  done  to  float  the  boat  on  the  then  existing  stage  of 
-water.    An  examination  showed  that  the  bottom  was  torn  up  for  a  length  of  48  feet 
and  for  a  width  nearly  equal  half  the  molded  beam.    A  bulkhead  was  at  once  built 
around  the  damaged  bottom,  with  the  intention  of  towing  the  boat  on  the  first  rise 
to  some  marine  ways  for  repairs.    The  river  continuing  to  fall  and  the  boat  having 
sank  at  quite  a  hiffh  stage  of  river,  it  was  finally  decided  to  repair  it  where  it  sank 
as  soon  as  the  bar  nad  drained  sufficiently  to  permit  excavating  the  necessary  work* 
in<;  pit  under  the  damaged  bottom.    Repairs  were  begun  on  October  13  and  completed 
on  tne  31st  of  that  month.    The  repairs  were  well  done,  as  was  proven  when  the  boat 
was  floated  off,  which  was  on  the  29th  of  December. 

As  the  boat  required  new  cylinder  timbers,  new  hog-chain  braces,  and  chain  keel- 
sons, besides  repairs  to  portions  of  the  bottom  not  previously  repaired,  and  as  our 
clock  is  unserviceable,  a  contract  for  docking  and  repairing  the  boat  was  entered  into 
with  the  American  Boat  Works,  of  8t.  Louis,  Mo.,  and  tne  boat  delivered  to  this 
firm  on  March  18. 

Steamer  JET.  if.  Ortiham. — ^An  ice  chest  and  refrigerator  has  been  built  into  this  boat, 
a  full  set  of  syphon  pipes  has  been  supplied,  new  packing  rings  fitted  into  pistons  of 
main  engines,  valve  gear  has  been  repaired,  "nigger  engine''  repaired,  together  with 
other  minor  repairs. 

Tug  Jtoaoa.— During  a  sonall  on  the  night  of  July  21  this  boat  was  swamped  at  her 
anchorage,  and  sank  in  82  feet  of  water.  On  Auffust  13  the  boat  was  again  afloat, 
bat  with  part  of  her  oabin  demolished  and  wheel  badly  damaged.    As  the  standing 
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p*rt  of  the  upper  works  waa  very  old  and  maoh  decayed,  it  was  decided  to  baild  a 
entirely  new  cabin.  Tiie  wheel  was  repaired,  new  stack  made,  and  boat  painte 
inside  and  out. 

Launch  H.  L,  Ahhot — One  new  sheet  was  put  into  the  boiler  of  this  boat.  It  ale 
received  minor  repairs  fh>m  time  to  time  and  was  painted  thronghont. 

Dredge  Wolf, — Some  repairs  were  made  to  the  shears  of  this  machine,  four  trasses- 
one  under  boiler  and  three  under  engines — were  placed  below  deck,  and  so  deeigue 
as  to  carry  some  of  the  strains,  due  to  weight,  to  the  two  gunwales.  The  rake  o 
the  boat  having  sprung  away  from  its  intended  position,  by  reason  of  the  weight  o 
the  forward  spud,  three  heavy  tie-rods  were  ran  from  the  |^nn wales  and  the  bulk 
head  in  snch  a  manner  as  to  bring  the  rake  back  to  its  original  position  and  bold 
there.  The  machinery  was  overhauled,  hull  calked,  deck  repaired,  new  chain  rn 
made.  Cold  shuts,  shackles,  spud  pins,  bolts,  etc.,  were  made  from  time  to  time 
required. 

During  the  progress  of  dredging  Wolf  River  the  necessity  of  a  loneer  boom  an 
dipper  became  apparent,  and  it  was  decided  to  lengthen  the  former  10  feet  and  th 
latter  6  feet.  This  involves  the  raising  of  the  shears  5  feet.  This  work  is  now  i 
progress.  A  new  cast-steel  lip  for  the  dipper  will  also  be  made,  the  old  one  bein 
Droken.  All  worn  pins,  gudgeons,  bearings,  and  other  parts  of  the  machinery  wii 
be  repaired. 

Hydraulic  graders. — ^At  the  date  of  my  last  report  grader  No.  2  was  on  the  doc 
undergoing  repairs  that  practically  amounted  to  a  new  hull,  nothing  but  the  bnU 
heads  l)eing  in  such  a  condition  as  to  render  their  retainment  in  the  new  hall  pe: 
niissible.  The  pumping  machinery  and  auxiliary  engines  were  thoroughly  overhanle 
and  the  entire  machine  put  in  good  working  condition.  A  bursted  water  ohambe 
on  one  of  the  16-inch  pumps  should  be  replaced  with  a  new  one  in  time  for  the  comin 
season's  work. 

Grader  No.  40  was  overhauled  preparatory  to  being  sent  out;  the  hull  waa  calke 
and  two  new  stacks  erected. 

Pile  drivers, — There  are  two  of  these  now  here,  Nos.  19  and  20.  Each  received 
new  stack,  had  hulls  calked,  leads  repaired,  etc. 

Outfit  for  removal  of  Noneonnah  rook, — In  former  operations  on  this  ledge  a  pil 
driver  was  used  to  supply  steam  to  drill  and  pump.  By  reason  of  the  transfer  « 
one  pile  driver  to  the  secretary  of  the  MissisRippi  River  Commission,  no  machine  o 
this  kind  could  be  spared  for  the  work.  A  50- foot  flat  was  therefore  fitted  with 
S-horsepower  vertical  boiler,  a  6-inch  Knowles  tank  pump,  a  steam  winch,  and  th 
necessary  feed  pump,  heaters,  etc.    This  furnished  all  the  steam  and  water  necessary 

Barges,  model, — There  are  ten  of  these,  built  in  1814.  Each  one  was  docked,  ant 
besides  being  calked  all  around,  received  such  patches  to  hull  and  deck  as  wa. 
necessary. 

Barges,  gunwale. — Twenty-nine  of  these  were  built  in  1893.  Twenty-seven  are  noi^ 
available,  one  having  been  wrecked  by  a  landslide  from  the  high  bluff  in  front  o 
which  the  bar^^e  was  moored,  and  one  being  in  use  as  hull  to  quarter  boat;  93^;^ 
9306, 9310,  and  9321  being  iu  the  worst  condition,  were  docked,  calked  all  aronml 
and  otherwise  repaired,  so  as  to  make  them  serviceable.  Owing  -to  the  liniit<-i 
amount  of  funds,  the  others  were  calked  while  afloat  and  patched  so  as  to  niak 
them  fairly  safe  for  the  sciison's  work.  All  require  extensive  repairs  before  the; 
can  be  prononnce<l  serviceable. 

Barges,  framed. — These  were  built  in  1889  and  rebuilt  once  since.  There  are  te' 
of  these,  but  two  are  in  use  as  hulls  to  quarter  boats  206  and  221,  two  as  moorin; 
barges,  and  two  as  fascine  barges.  These  barges  received  such  repairs  as  wouL 
make  them  servicenble  for  the  season's  work. 

Quarter  boats. — The  roof  covering  of  Nos.  206  and  221,  consistinf^  of  Defiance  Xo.^ 
being  worn  out,  it  was  decided  to  cover  these  roofs  with  galvanized-iron  shinglr^ 
These  were  then  coated  with  two  coats  of  red  mineral  paint  in  boiled  oil.  Nos.  1*. 
25, 27, 39,  Amelia,  and  if i««M«tpjH  received  repairs  sufficient  to  put  them  in  serviceabli 
condition. 

Mooring  barges. — These  had  hulls  calked  and  patched,  new  timber  heads  and  kevil 
put  on,  decks  repaired,  and  hog  chains  and  tie  rods  refitted. 

Fascine  barges. — ^These  were  calked  and  otherwise  patched  to  make  them  servict 
able  for  the  season.    Three  of  thovse  are  now  beyond  repair. 

Mattress  barges. — There  are  six  of  these,  but  two  are  awaiting  condemnation.  A! 
received  only  such  repairs  as  would  enable  them  to  stand  the  season's  work.  Tw 
will  have  to  receive  extensive  repairs  to  fit  them  for  fhtnre  work.  Two,  to  replao 
those  to  be  condemned,  are  now  being  constructed  out  of  two  gunwale  barges. 

Fifty-foot  fiats.— Three  of  these  were  docked  and  repaired. 

Floating  dock. — This  was  built  in  1889,  and  has  been  in  service  ever  sinoe,  receivioi 
comparatively  little  repair.  With  a  view  toward  rebuilding  it,  it  has  been  float^'i 
out  on  the  bank  and  blocked  up.    The  work  of  rebuilding  5i  now  in  progreea.    Tb( 
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iMttom  strake  all  aroond  floor  and  entire  floor  syBtem  and  the  end  gates  are  still  in 
prime  condition,  and  will  be  retained.  Everything  above  the  bottom  strake,  how- 
ever, will  be  renewed. 

Plant  reduction, — ^The  serviceable  plant  has  been  reduced  dnrine  the  year  by  nine 

fdecea,  as  follows :  One  machine-shop  boat  dismantled,  1  hydraulic  grader  (No.  4)  no 
onger  serviceable,  2  mattress  barges  unserviceable,  1  barge  wrecked,  4  barges  built 
in  1884  and  once  rebuilt,  no  longer  serviceable.  All  bnt  the  first-mentioned  piece 
liave  been  recommended  for  condemnation. 

Miscellaneou*  work, — A  large  amount  of  work,  such  as  fabricating  and  repairing 
bil^e  pumps,  fittinp^  np  chains,  shackles,  and  pins  for  mat  and  mooring  barges, 
making  and  repairing  neavy  cable  clamps,  repairing  Haven  clamps,  making  wire 
twisters,  mauls,  capstan  bars,  pike  poles,  coal  boxes,  repairing  wheelbarrows,  serv-> 
ing  grader  hose  with  canvas  and  marlin,  making  three  new  calking  flats,  etc.,  has 
been  done. 

Co9i  off  eare  of,  and  repairs  to  plant  for  the  twelve  months  ending  April  SO,  1899. 

SteumeT  Chisoa $496.50 

Steamer  21toa 1,315.30 

Bieskmer  H.M.Graham 328.59 

lAXinchJ3[.L.  Abbot 110.20 

Tng  Itasca 780.50 

DiedgeWolf 478.56 

Hydraulic  grader  No.  2 318.65 

Hydraulic  grader  No.  40 , 51.80 

Pile  driver  No.  19 125.60 

Pile  driver  No.  20 118.40 

Steam  tender  for  Nonconnah  rock 114.46 

Barges 6,121.60 

Quarter  boat  No.  206 305.40 

Quarter  boat  No.  221 305.40 

Other  quarter  boats 441.65 

Mattress  barges 422.40 

Floatingdock 1,941.99 

Care  of  plant 12,067.68 

Tools  and  appliances 836.31 

Miscellaneous 973.67 


Total 26,654.46 

Bespectfiilly  submitted. 

Aua.  J.  NoLTTi  AseistatU  Bngimeet. 

Capt.  £.  EVIELETH   WiNSLOW, 

Corps  of  Engineers,  U.S.A9 
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0/  mvilian  engin^eri  employed  am  w<>rk  of  river  and  harbor  improvementy  first  and 
ond  dietrieU,  improving  Mississippi  Biver,  in  charge  of  Capt,  E,  Eveleih  Winelow^ 
rps  of  Engineers,  from  May  1, 1898,  to  April  SO,  1899. 
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Where  employed. 


Memphis,  Ttonn. 


Memphla,  Tenn.,  and 
TarioaB  pointo  on 
Misaiaaippi  &iver. 


\Memphia,  Tenn.,  and 
/    In  the  field. 


Askew,  Ark 

Osceola,    Ark.,    and 

Memphis,  Tenn. 
Sesaiona,  Miss 


HelenA,  Ark.. ••••... 


Work  on  whieh  employed. 


Prlneipal  office  aaaiatantf  gen- 
eral Buperintendenee  of  oon- 
atruotion;  plana  for  work  at 
Tariooa  localities. 

Care  and  repair  of  plimt;  eon« 
atmction  and  repair  of  zevet- 
ment  at  Tariona  pointa  on 
Mississippi  River;  oonstrne- 
tion  of  ezDerimental  dlkea 
near  Point  Pleasant,  Mo. 
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and  draftaman  computer  ia 
office. 

IConstmotion  and  repair  of  lev- 
ees   in     Lower    St.   Px«ncia 
Levee  district. 
CSonstruotion  and  repair  of  lev- 
ees in  Upper  Yaaoo  Iiovee  die- 
triot. 
Construction  and  repair  of  lev- 
ees in  White  Biver  Levee  dia 
iriot. 
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POBT  OF  Capt.  H.  C.  Nbwcomer,  Corps  of  ENoiNssBSy  on  Operations  in  thb 

Third  District. 

Unitep  States  Engineer  Office, 

Memphis,  Tenn,,  May  £0, 1899. 

Colonel:  I  hare  the  honor  to  submit  the  following  report  of  operations  in  the 
ird  district,  improying  Mississippi  River,  from  May  1,  l^S,  to  May  1,  1899. 
?he  Third  district  extends  from  tne  Coahoma- Bolivar  County  line  on  the  left  bank 
5  Li.),  and  the  month  of  cbe  White  River  on  the  right  bank  (393  K),  to  the  latitude 
Warren  ton,  Miiss.  (607  L.).  In  its  improvement  works  of  bank  protection  have 
)ii  execnted  at  Lake  Bolivar  Front,  Ashbrook  Neck,  Greenville  Harbor,  Lake 
>-videnoe  Reach,  and  Delta  Point :  the  systematic  improvement  of  Lake  Providence 
aoh  was  attempted;  and  levees  nave  been  constructed  and  enlarged  in  the  Upper 
Dsas  and  Lower  Yazoo  Levee  districts.  All  of  these  localities  are  shown  on  the 
soinpanying  map  of  the  Third  district. 

The  operations  of  the  past  year  have  included  repairs  to  the  broken  revetment  at 
bbro<&  Neck,  Greenville,  and  Lake  Providence,  the  construction  and  maintenance 
leveeSy  towing  stone,  the  construction  of  a  towboat,  and  the  care  of  plant. 

LAKE  bolivar  FRONT  (417  MILES  BELOW  CAIRO). 

rhe  revetment  at  this  place  was  built  to  hold  a  bank  whose  caving  endangered  a 
Tge  levee  across  the  head  of  Lake  Bolivar.  About  4,250  linear  feet  of  revetment 
)re  oonstmcted  in  1888-89,  and  repairs  were  made  in  1889, 1892,  and  1893.  Details 
tbe  work  are  given  in  the  Annual  Reports  of  1889,  page  27()4;  1890,  page  3252; 
93,  page  3752;  and  1894,  page  2919,  and  maps  accompany  the  reports  of  1889  ana 

90. 

No  ^Bvork  has  been  done  since  1894.  The  revetment  has  been  largely  shielded  from 
tack  by  a  bar  making  downstream  from  the  foot  of  luland  No.  76.  During  the  past 
asou,  however,  this  bar  showed  a  tendency  to  cut  away.  With  the  exception  .of 
tree  small  breaks  in  the  upper  bank  paving,  that  first  appeared  after  tbe  flood  of 
;97  and  have  since  remained  practically  unchanged,  the  revetment  is  apparently  in 
jod.  condition  for  a  length  of  about  3,775  feet,  measured  along  the  shore  edge  of  the 
ats.  No  extension  is  considered  necessary.  The  total  expenditures  under  this 
Jotment  have  been  $145,858.04. 

ASHBROOK  NECK  (446  MILES  BELOW  CAIRO). 

IliA  revetment  at  this  plaoe  was  built  to  prevent  a  threatened  cnt-off,  the  minimnm 
istance  across  the  neck  having  been  reduced  to  about  2,000  feet.    About  2,820  linear 
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feet  of  leTetment  were  oonstracted  in  189(V-8l,  4,300  feet  in  1891'-92, 2,610  feet  in  ISB- 
93, 1,476  feet  in  1894-95,  and  repairs,  principally  to  npper  bank  paying,  were  made 
in  1893-M  and  1897-98.  A  levee  7,300  feet  long  was  built  along  the  axis  of  the  nm 
in  1891-92  to  prevent  flow  across  the  neck,  bat  it  was  destroyed  in  the  next  flosi. 
Details  of  the  work  are  given  in  the  Annual  Beports  of  1891,  page  3639:  1892,  p^^ 
8170;  1893,  page  3752;  1894,  page  2920;  1895,  page  3805,  and  1898,  page  3870.  Mipi 
accompany  the  reports  of  1892  and  1893. 

After  the  bieh  water  of  1898  two  small  breaks,  similar  to  those  of  the  pieviis 
year,  appeared  in  this  revetment,  one  between  ranges  105  and  106,  and  the  others 
range  26.  A  project  for  repairing  these  breaks  was  submitted  December  2,  18^, 
and  approved.  The  high  stage  of  the  river,  however,  permitted  only  the  constis 
tion  of  a  pocket  mat  at  the  first  break.  This  was  bailt  and  sunk  January  19-11 
1899,  comprising  299  squares,  at  cost  of  $1,833.31,  or  $6.13  per  square.  Additica 
details  are  given  in  the  appended  report  of  Assistant  Engineer  Arthur  Hider. 

The  Commission  has  allotted  $20,000  to  this  work  from  the  appropriation  for  a 
coming  year.  A  project  for  the  expenditure  of  this  sum  was  subnutted  March  H 
1899,  and  has  been  approved  by  the  Commission.  It  provides  for  the  completioo  i 
the  repairs  to  the  above  defects,  and  for  a  reserve  supply  of  about  10,000  enbio  yat 
of  stone. 

Disregarding  the  defects  mentioned,  the  revetment  appears  to  be  in  effective  oa- 
dition  for  a  length  of  about  9,990  feet  measured  along  tne  shore  edge  of  mats.  ^ 
extension  is  considered  necessary,  but  new  defects  requiring  repairs  may  app« 
after  this  year's  flood.  The  total  expenditures  under  this  allotment  have  Ixa 
$446,969.90. 

QRBSNVILLB  HARBOR  (478  lOLSS  BELOW  CAIRO). 

The  revetment  at  this  place  (see  accompanying  map  of  Greenville  Harbor)  va 
built  to  protect  the  town  of  Greenville  which  was  rapidly  caving  into  the  river  wIa 
the  work  began  in  1887.  The  first  project  was  to  hold  the  bank  with  submerged  &s[ 
dikes  consisting  of  cribs  resting  on  foundation  mats.  In  1887, 1888,  and  1889  tw«.8 
crib  dikes  were  built,  and  one  longitudinal  pile  dike,  and  mats  were  placed  bet-^i«i 
some  of  the  spar  dikes.  Caving  continued,  however,  in  the  bend  above,  and  dant^ 
the  flood  of  1891  the  upper  dikes  were  flanked,  four  spur  dikes  and  the  lon^itndail 
dike  being  carried  away.  The  revetment  of  the  bank  above  the  remaining  dite 
was  then  begun,  6,600  linear  feet  being  built  in  1891-92,  4,450  feet  in  1892-93,  el 
3,087  feet  in  1894-95,  woven  mats  being  used  in  all  this  work.  Repairs  were  was 
to  upper  bank  pi»v^inff  in  1893  and  1894.  In  the  flood  of  1894  the  upper  remais^ 
spur  dike  was  carried  away,  leaving  seven  spur  dikes  still  in  position.  Break n 
tne  revetment  were  repaired  by  the  construction  of  about  677  linear  feet  of  a^ 
revetment  in  1896  using  fascine  mats,  and  1,850  feet  in  1897-98,  together  with  es- 
siderable  new  upper  bank  work. 

The  details  of  the  above  operations  are  given  in  the  Annual  Report  of  1888)Pi(e 
2280;  1889,  page  2706;  1890,  page  3240;  1892  page,  3173;  1893,  page  3753;  1894,  pi^e 
2920;  1895,  page  3805;  1897,  page  3726,  and  1898,  page  3370.  Maps  accompany  ^e 
xeports  of  1888, 1889, 1890, 1892,  and  1893. 

This  revetment  suffered  severely  during  the  high  water  of  1896.  The  bank  ns 
out  away  behind  the  upper  end  of  the  work  from  about  ranse  96  to  about  range  )@* 
fYom  range  108  to  range  119  the  revetment  was  practically  destroyed ;  also  fi^n 
range  137  to  141,  range  4  to  25,  and  range  43  to  47;  giving  a  total  of  about  600  lisar 
feet  seriously  damaged  at  the  head  of  the  work,  and  about  4,000  linear  feet  lotfin 
the  body  of  the  work.  I  think  the  latter  loss  was  due  mainly  to  the  failure  of  ^e 
subaqueous  mats,  which  were  of  the  woven  type,  built  in  1^1-92-93,  aided  sa»- 
what,  probably,  by  a  cutting  of  the  upper  bank  as  in  the  flood  of  1897.  Mii»r 
defects  also  developed  in  the  intervals  between  dikes  8i,  9^,  10^,  and  IH,  and  tkve 
was  some  soour  on  the  top  of  the  bank  between  ranges  30  and  35. 

A  project  for  the  expenditure  of  the  $100,000  allotted  to  this  work  by  Conpt^ 
was  submitted  July  12, 1898.  This  provided  for  restoring  the  revetment  as  fa;>8 
the  funds  would  reach.  Work  was  begun  August  12  and  completed  March  8, 1^- 
Five  channel  mats  were  built  with  total  length  of  5,108  feet  and  area  of  li^ 
squares.  Ten  pocket  mats  were  built,  aggregating  about  2842.7  squares,  and  a'^t 
5,882  squares  of  bank  paving  were  laid.  The  5,073  linear  feet  of  new  work  0^ 
about  $25.28  per  linear  foot.  Reference  to  the  accompanying  map  of  GreenTiie 
Harbor  will  show  that  the  greater  portion  of  tiiis  work  has  been  renewed  wit^ 
the  last  three  seasons. 

It  was  also  intended  to  put  a  mat  in  the  pocket  at  the  head  of  the  work  forito 
protection,  but  before  this  could  be  done  the  river  reached  such  a  high  stage  tf^ 
render  it  impracticable.  Three  small  brush  and  stone  dikes  were  then  built  on^ 
top  of  the  bank  to  check  the  cutting  behind  the  revetment.  The  total  ooat  of  li^ 
repairs  for  the  season  was  $137,161.04. 

The  work  of  the  past  season  was  much  hindered  by  the  quarantine  reetriot^ 
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exitting  from  early  in  September  until  October  22,  by  the  nnnsnal  amount  of  rain- 
fall, the  failure  of  the  brush  contractors  to  sapply  brash  as  rapidly  as  required,  aud 
largely  also  by  the  comparatively  high  stage  oi  water  throughout  the  working  sea- 
son. Additional  details  of  the  work  are  given  in  the  appended  report  of  Assistant 
Engineer  Arthur  Hider. 

Congress  having  allotted  $50,000  to  this  work  fh>m  the  Commission's  appropria- 
tion for  the  coming  yoar.  a  project  for  the  expenditure  of  this  sum  was  submitted 
March  24,  1^,  and  has  oeen  approved  by  the  commission.  This  provides  for  pro- 
tecting the  head  of  the  work  by  300  linear  feet  of  standard  revetment,  for  a  reserve 
supply  of  aboat  10,000  eubio  yards  of  stone,  and  for  repairs  to  plant  amounting  to 
about  $25,000. 

The  length  of  revetment  in  effective  condition  is  about  11,000  feet,  measured  along 
the  shore  edge  of  the  mats.  There  are  also  about  2,900  feet  of  bank  protected  by 
the  dikes. 

The  total  expenditures  under  this  allotment  have  been  $799,271.24,  not  including 
$42,277.10  contributed  by  the  town  of  Greenville  in  1887. 

LAKB  PROVIDBNGB  REACH  (517  TO  552  MILES  BELOW  OAIBO). 

Earlier  tDorkt, — ^This  was  one  of  the  reaches  first  selected  by  the  Mississippi  River 
Commission  for  systematic  treatment.  The  least  low  water  depths  on  its  crossings 
belbre  its  improvement  was  undertaken  are  variously  reported  as  4^  and  5  feet.  The 
original  project  provided  for  giving  the  low- water  channel  an  approximately  uniform 
width  of  3,000  feet,  by  constructing  contraction  works,  closing  all  the  chutes,  and 
holding  the  caving  banks.  Instead  of  covering  the  entire  reach  of  35  miles,  how- 
ever, as  originally  intended,  the  works  as  built  were  confined  to  a  reach  of  about  20 
miles,  from  522  to  542  miles  below  Cairo.  Operations  were  begun  in  1882  and 
actively  prosecuted  until  1885,  and  some  repairs  were  made  to  these  earlier  works  in 
1886  and  1888-89.  The  Duncansby,  Mayersville,  Baleshed,  and  Stack  Island  systems 
of  dikes  were  constructed  on  the  Mississippi  side  of  the  channel,  and  the  Cotton- 
wood and  Elton  systems  on  the  Louisiana  side,  and  bank  revetment  was  constructed 
at  Louisiana  Bend  aud  Mayersville  Island.  The  total  lengths  of  the  various  con- 
structions were  about  as  follows:  112,396  feet  of  pile  dikes,  48,238  feet  of  foot  mats 
between  dikes,  16,547  feet  of  foot  mats  along  the  dikes,  5,588  feet  of  screens  in  front 
of  the  dikes,  13,561  feet  of  wattling  between  dikes,  520  feet  of  shore  revetment  at 
the  ends  of  dikes,  and  33,476  feet  of  bank  revetment.  See  Annual  Report  of  1895, 
page  3843^  for  a  tabular  summary  of  the  work.  The  details  of  these  works  are  given 
m  the  Annual  Reports  of  1883,  page  2285 ;  1884,  page  2814;  and  1885,  pages  2748  and 
2960.    Maps  accompany  the  reports  of  1883, 1884, 1888,  and  1889. 

These  earlier  works  had  a  beueticial  effect  on  the  channel,  but  they  were  compara- 
tively weak  and  were  lost,  partly  through  lack  of  funds  for  their  maintenance  and 
Congressional  limitation  of  the  use  of  bank  revetment.  The  Duncansby  system  was 
reported  as  practically  destroyed  by  1886,  the  Louisiana  Bend  revetment  by  1887, 
and  bv  1889  only  portions  of  the  system  at  Baleshed  Bar  and  Stack  Island  remained 
out  of  all  the  works  that  had  been  built.  Parts  of  these  are  still  in  existence^  where 
not  exposed  to  the  destructive  action  of  the  river. 

Louisiana  Bend  revetment  {522  E.), — In  1889  active  work  was  resumed.  It  was 
decided  to  revet  the  caving  bank  near  the  head  of  the  reach  in  Louisiana  Bend,  hop- 
ing thus  to  give  greater  permanence  to  the  channel  throughout  the  reach.  About 
6,024  linear  feet  of  revetment  were  built  in  1889-90, 5,224  feet  in  1891-92,  and  5,8a5  feet 
in  1892-93,  when  further  operations  were  suspended  awaiting  the  results  of  the 
experiments  with  dredging.  The  type  of  revetment  used  was  much  stronger  than 
that  formerly  employed,  consisting  of  woven  mats  below  water  260  to  345  feet  wide 
and  upper-bank  paving  of  stone  10  inches  thick.  On  account  of  the  unstable  nature 
of  the  bank  along  the  mouth  of  Old  River,  it  was  necessan^  to  make  some  repairs 
each  year  to  the  upper-bank  paving,  where  sloughs  occurred  during  low- water  stages, 
and  in  1892  and  1893  seven  short  spur  dikes  of  brush  and  stone  were  built  on  the 
upper  bank,  where  the  high  waters  caused  scouring  behind  the  revetment.  Breaks 
in  the  revetment  were  repaired  in  1896-97  by  the  cunsiructiou  of  about  1,247  linear 
feet  of  new  revetment,  using  fascine  mats.  The  details  of  these  operations  are  given 
in  the  Annual  Reports  of  1890,  page  3229;  1892,  page  3177;  1893,  page  3754;  18U4, 
page  2921;  1895,  page  3806;  1896,  page  3653,  and  1897,  page  3727.  Maps  accompany 
the  reports  of  1890,  1892,  1893,  and  1896. 

After  the  flood  of  1897  a  number  of  breaks  appeared  between  ranges  127  and  156. 
Thorough  repairs  would  have  required  the  practical  renewal  of  this  portion  of  the 
revetment.  In  view  of  the  small  amount  of  available  funds,  and  the  difficulty  that 
had  been  experienced  in  holding  this  part  of  the  bank,  it  was  decided  to  abandon 
this  part  of  the  work  for  the  present. 

No  work  of  construction  has  been  done  hero  during  the  year,  and  none  is  recom- 
mended. The  length  of  revetment,  inc-Iudiug  the  above  breaks,  is  about  15,820  feet, 
measured  along  the  shore  edge  of  mats. 
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L€Ut0  Providence  Bevetment  (640  i{.)*— This  Tevetinent  was  bnUt  to  hold  anpi-, 
eaviDg  bank  that  tbreatened  to  destrov  the  town  of  Lake  Providence  and  i 
important  levee  across  the  foot  of  the  lake.  Aboat  4,780  linear  feet  of  revetmflB 
were  built  in  1894-95,  5,360  feet  in  1895^^1  and  repairs  to  upper-bank  paving  wcr 
made  in  1898.  The  detailH  of  the  work  are  given  in  the  Annual  Reports  of  18$. 
page  3806;  1896,  page  3653,  and  1898,  page  3372.  A  map  of  the  work  acoompaDa 
the  report  of  1896. 

The  bank  above  this  work  caved  considerablv  in  1898,  thns  exposing  the  head:/ 
the  revetment  to  serions  attack.  In  view  oi  this  condition  the  commission  q 
December  9,  1898,  allotted  $10,000  for  the  protection  of  the  work,  directing  that  # 
much  of  this  as  was  necessary  be  expended  in  strengthening  the  head  of  therei* 
meut  before  the  end  of  the  season.  A  project  was  submitted  December  17,  vt 
approved,  providing  for  extending  the  revetment  300  feet  upstream  into  the  pocia 
formed  by  the  caving  bank,  and  carrying  the  fascine  mat  100  feet  downstreasi  t 
strengthen  the  work  in  place.  Work  under  this  project  was  begun  January  10, 18s. 
but  ha<l  to  be  suspended  January  26  on  account  of  the  high  st^;e  of  the  river.  Ik 
water  having  fallen  somewhat  by  February  26,  work  was  then  resnmed.  The  rirc 
was  still  so  high,  however,  as  to  present  very  unfavorable  conditions  ibr  prosecatii; 
the  work,  but  this  apparently  was  the  last  opportunity  of  the  season,  as  anotherct 
was  coming.  A  mat  290  by  420  feet  was  accordingly  built.  In  sinking  it  the  hd 
cables  broke,  allowing  the  mat  to  swing  somewhat  out  of  its  desired  position,  i 
pocket  mat  of  191.7  squares  was  then  built  to  connect  it  with  the  shore.  Ko  biK 
paving  could  be  done  on  account  of  the  stage  of  the  river.  For  the  same  reason  tb 
work  of  hydraulic  grading  was  wholly  lost.  The  cost  of  the  repairs  amounted  f> 
$10,910.37.  Additional  details  are  given  in  the  appended  report  of  Asst.  Engiur 
Arthur  Hider. 

The  commission,  on  Mi»ch  9,  1899,  allotted  $25,000  to  this  work  from  the  app 
priation  for  the  coming  year.  A  project  was  submitted  March  24  providing  for  fe- 
ther  streugtbening  the  head  of  the  work  by  the  construction  of  iOO  linear  feet  if 
standard  revetment,  and  for  a  reserve  supply  of  about  10,000  cubic  yarda  of  stoB 
for  future  repairs.  The  commission,  however,  decided  that  the  revetment  shosl 
be  extended  upstream  as  far  as  practicable  with  avaUable  funds  for  the  protectis 
of  a  portion  of  the  levees  threatened  by  the  caving  bank — ^levees  that  I  had  pr^ 
posea  to  replace  in  the  usual  manner  by  a  new  line  in  a  more  retired  position—^ 
an  additional  allotment  of  $35,000  was  made  for  this  purpose.  The  total  ailotmst 
of  $60,000  will  provide  for  an  upstream  extension  of  about  2,000  feet. 

The  length  of  this  revetment  in  good  condition  is  estimated  at  about  9,800  feet 

The  following  table  gives  the  least  depths  reported  on  crossing^  in  Lake  Pron* 
dence  Keach  for  the  different  years: 


Date. 


1870. 

1884, 
1885, 
1886, 
1887, 
1888, 
1889, 
1890. 
1891. 
1892, 
1896, 
1897, 
1898, 


Aug.  30 
Oct.  20. 
Sept  30 
Sept.  10 
Oct.  23. 
Nov.l., 


Oct.  23 . 
Oct.  30 
Oct.  11 , 
Oct,  31. 
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do 
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do 
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Extreme  low-water  depths  of  6  to  7  feet  have  been  reported  for  the  years  1893-9^ 
A  channel  15  feet  deep  was  dredged  through  Wilsons  Point  Crossing  in  OctoUt 
by  the  dredge  Gamma. 
The  total  expenditures  for  the  reaoh  have  been  $3,547,540.47. 

DELTA  POINT  (598  UILBS  BELOW  CAIRO). 

The  cut-off  that  occurred  at  Vicksburg  in  1876,  and  the  subsequent  shoaling «{ 
the  channel  lea<]ing  from  the  river  to  the  resulting  lake  front  of  the  ollyy  practical? 
destroyed  the  harbor  of  Vicksburg  for  low-water  commerce. 

The' first  operations  undertaken  lor  the  improvement  of  the  harbor  oonsistedi 
revetting  the  rapidly  caving  bank  at  Delta  Point,  as  its  continued  recession  t* 
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increasing  the  distanoe  from  the  harhor  proper  to  the  channel  of  the  river.  From 
1878  to  li»l,  before  the  MlBsissippi  River  Commission  assumed  charge  of  the  work, 
there  were  built  aboat  5,400  linear  feet  of  revetment,  one  mattress  spur  dike,  and 
two  screen  dikes,  at  a  total  cost  of  $203,229.87.  The  details  of  the  work  for  this 
earlier  period  are  foand  in  the  Annual  Reports  of  1878,  page  637;  1879,  page  974; 
1880,  pa^e  1333;  1881,  page  1384,  and  1882,  page  1602. 

The  river  and  harbor  act  of  August  2, 1882,  placed  this  work  under  the  super- 
vision of  the  Mississippi  River  Commission.  The  work  of  revetment  at  Delta  Point 
was  continued,  1,100  linear  feet  of  revetment  being  built  in  the  season  of  1882-83, 
2,200  feet  in  1883-84,  2,083  feet  in  1884-85,  1,065  feet  in  1893>94,  and  repairs  to  upper- 
bank  paving  were  made  in  1898.  Practically  all  the  work  prior  to  1882  is  destroyed 
or  covered  by  the  later  work.  Only  the  mats  of  1893-94  have  the  present  standard 
width  of  300  feet,  the  earlier  ones  being  from  150  to  175  feet  wide.  Details  of  the 
work  under  the  Commission  are  given  in  the  Annual  Reports  of  1883,  page  2290; 
1884.  page  2820;  1885,  pages  2787  and  2964;  1889,  page  2709;  1893,  page  3754:  1894, 
page  2921,  and  1898,  page  3373.  Maps  accompany  the  reports  of  1883, 1884, 1888, 1889, 
and  1893. 

After  the  flood  of  1897  it  became  apparent  that  the  work  of  1893-94  should  be 
extended  into  the  poc&et  formed  by  cavins  above  and  below  it  in  order  to  hold  the 
salient  position  occupied  by  this  work.  The  commission  allotted  $40,000  for  this 
purpoee  June  18,  1898.  A  project  was  submitted  July  12,  1898,  and  approved,  pro- 
viding for  an  extension  of  about  900  feet  upstream,  and  about  800  feet  downstream. 
The  season  was  so  unfavorable,  however,  for  revetment  operations  that  the  necessary 
work  at  other  points  could  not  be  completed  in  time  to  permit  this  project  to  be 
executed  by  the  single  revetment  party  that  could  be  organized  with  the  available 
plant.    It  is  intended  to  do  this  work  during  the  coming  season. 

Much  of  the  revetment  at  the  lower  end  of  the  work  is  covered  up  by  deposit,  so 
that  practically  the  only  work  remaining  that  is  now  exposed  to  attack  is  that  of 
1893,  of  which  apparently  about  900  linear  feet  are  in  effective  condition. 

The  improvement  of  Vicksburg  Harbor  proper  is  now  in  charge  of  the  Engineer 
Department,  in  accordance  with  the  project  adopted  by.  the  river  and  harbor  act  of 
July  13,  189^,  providing  for  the  diversion  of  the  Yazoo  River  into  Centennial  Lake. 
A  summary  of  the  work  done  in  the  harbor  by  the  Mississippi  River  Commission  is 
given  in  the  Annual  Report  of  1897,  page  3728. 

The  expenditures  here  under  the  Mississippi  River  Commission  have  been  about 
$442,724.77  in  Vicksburg  Harbor  and  about  $145,593.70  at  Delta  Point,  thus  giving 
total  expenditures  at  Delta  Point  of  about  $348,823.57. 

LOWSR  YAZOO  LBVEB  DISTRICT  (365  TO  592  MILES  BELOW  CAIRO). 

This  district  extends  in  Mississippi  from  the  Coahoma- Bolivar  County  line  to  the 
month  of  the  Tazoo  River,  being  practically  coterminous  with  the  local  Mississippi 
levee  district. 

The  levee  line  is  continuous  fW)m  the  upper  end  of  the  district  to  Eigers,  on  Eagle 
Lake.  Its  length,  after  completion  of  loops  now  under  construction,  will  be  about 
188.6  miles,  covering  about  220  miles  of  the  river. 

During  the  past  year  there  have  been  added  to  the  line  by  the  United  States 
about  2,845,342  cubic  yards,  and  by  the  local  board  about  670,961  cubic  yards.  It 
Bhonld  be  noted  that  over  one-third  of  the  expenditures  by  the  local  board  have  been 
for  rights  of  way  and  damages  to  property  affected  by  levee  work.  The  length  of 
line  Uirown  out  by  the  constriicti(m  of  new  loops,  including  those  now  under  con- 
Btruction,  will  be  about  120,557  feet,  containing  about  2,575,891  cubic  yards,  thus 

f giving  net  contents  of  the  line  May  1,  1899,  of  about  26,601,026  cubic  yards.    The 
Jnited  States  have  built  altogether  about  13,949,268  cubic  yards.    Tabular  state- 
ments of  expenditures  and  work  done  by  the  United  States  accompany  this  report. 

It  is  estimated  that  about  3,759,000  cubic  yards  of  earthwork  will  be  required  after 
the  completion  of  existing  contracts  to  bring  the  levees  in  this  district  to  the  pro- 
visional ^rade  of  3  feet  above  the  high  water  of  1897,  or  about  19,024,000  cubic  yards 
for  the  ultimate  grade  adopted  by  the-  commission,  which  averages  about  5.4  feet 


above  the  hi^h  water  of  1897. 
The  commission  hai 


laving  allotted  a  considerable  portion  of  the  levee  fiinds  for  the 
year  in  February,  lb98,  work  was  advertised  under  these  allotments  and  bids  received 
as  soon  after  the  flood  of  1898  as  the  conditions  became  favorable  for  levee  opera- 
tions. About  197,000  cubic  yards  of  banquet  work  were  let  May  14, 1898,  at  average 
price  of  9.32  cents  per  cubic  yard..  The  principal  letting  of  the  season  was  on  July  6, 
when  bids  were  received  for  about  1,610,000  cubic  yards,  the  average  price  being 


let  during  the  year  at  average  price  of  12.7  cents  per  cubic  yard,  under  allotmenta 
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A^^f^gatine  $357,000.  Inclading  the  24  ooatnotB  remaining  nnfinished  at  the  d* 
of  my  last  annual  report  there  were  59  pieoee  of  work  nnder  i^^reement  for  constrv- 
tion  dnring  the  year.  Twenty-two  of  these  remain  incomplete  and  2  have  Im 
abandoned.  The  incomplete  contracts  inolnde  ahout  2,238,294  cuhio  yards,  of  whid 
about  869,690  cubic  yards  remain  to  be  placed.  Although  the  original  agreemera 
provided  for  the  completion  of  all  this  work  by  February  1,  1899,  I  consider  in 
results  obtained  as  quite  satisfactory  in  view  of  the  extremely  unfavorable  chanurttr 
of  the  season.  While  yellow  fever  quarantine  restrictions  caused  some  trouble  a 
September  and  October,  the  principul  difficulty  was  bn  account  of  the  excee.^ 
raiufall  during  the  months  of  August,  September,  October,  and  November.  IV 
rainfall  at  Greenville  during  these  four  months  was  24.41  inches  as  compared  vs 
a  mean  of  11.91  inches  for  the  same  months  in  the  preceding  twelve  years. 

The  flood  of  1899  was  not  of  sufficient  magnitude  to  rec^uire  much  work  for  it 
high -water  protection  of  the  levees.  The  wave  wash  was  very  heavy  on  the  w 
earthwork  at  some  places,  and  the  local  authorities  took  steps  to  check  this  actia 
where  it  threatened  to  impair  the  security  of  the  line.  The  principal  high-wiz 
work  undertaken  by  the  Government  was  the  construction  of^a  protection  loopii 
Shiloh  (555  L.)  while  tbe  flood  was  at  its  highest  stage.  Active  caving  began  lie 
after  tbe  water  was  well  over  the  bank,  and  made  it  necessary  to  build  a  loop  abia 
1,800  feet  long,  containing  about  18,000  cubic  yards.  The  small  loop  bnilt  at  Bit- 
shed  (5H7  L.)  in  Kebrnary  and  March  may  also  be  considered  a  piece  of  emergettr 
work,  as  it  was  inten<led  mainly  to  give  protection  during  this  year's  flood.  !to 
two  large  loops  under  construction  at  Hays  (554  L.)  and  Ingomar  (568  L.)  bva 
United  States  and  the  levee  board,  respectively,  were  not  finished,  and  protects 
loops  had  to  be  built  at  both  these  points.  About  450  square  miles  of  land  vs 
inundated  by  backwater  at  the  lower  end  of  the  Tazoo  Basin. 

The  Stop  Landing  Levee  (434  L.),  that  gave  so  much  trouble  by  its  great  sintii; 
last  year,  was  built  up  to  grade  in  December,  1898,  and  has  settled  very  little  ms» 
then. 

8ome  work  has  been  done  dnring  tbe  year  in  repairing  slopes  that  were  vm 
washed  and  gullied  by  rains,  and  in  Cutting  weeds  to  secure  a  better  growth  of  fo- 
muda  sod. 

The  commission  having  allotted  $247,000  for  this  district  for  the  coming  reai.* 
project  covering  the  expenditure  of  this  sum  was  submitted  March  30,  1899,  and  ba 
been  approved  by  the  commission.  This  provides  mai  nly  for  con  tinning  the  enlar> 
ment  to  3- foot  grade  southward  from  Station  2108  (514  L.),  reserving  sufficient  moi^' 
to  top  up  the  lower  end  of  the  line  that  can  not  be  regularly  enlarged. 

Additional  details  of  tbe  year's  work  are  given  in  the  appended  report  of  Mi.E. 
St.  L.  Coppde,  assistant  en<i:ineer,  in  local  charjp^e  of  the  district. 

Tbe  total  expenditures  by  the  United  States  K»r  levees  in  the  Lower  Yazoo  distot 
have  been  $2,434,264.03. 

UPPER  TENSAS  LBVEK  DISTRICT  (402  TO  606  MILES  BELOW  CAIRO). 

This  district  extends  from  the  Arkansas  River  to  a  point  in  Louisiana  oppofio 
Warren  ton,  M  iss.  There  is  a  contiu  uons  levee  line  about  171.66  miles  long,  extend  Z 
from  Costello's  gin,  on  Amos  Bayou,  along  that  bayou  and  Cypress  Creek  to  i» 
Mississippi  River  (13  miles),  and  thence  along  the  river  to  the  lower  end  of  e^ 
district  (158.66  miles). 

The  district  is  protected  from  overflow  of  the  Arkansas  River  by  a  levee  line  alr^ 
that  river  from  the  vicinity  of  Pine  Bluff  to  the  foot  of  Lake  Jefferson.  From  I^^ 
Bluff  to  Hed  Fork  this  line  is  of  comparatively  weak  section,  built  and  hitherto  msa- 
tained  by  the  local  authorities.  From  Red  Fork  to  the  foot  of  Lake  Jefferson  -ti 
miles)  the  line  was  built  in  1894-96  by  the  United  States  with  the  standard  sect^n 
of  8-foot  crown  and  slopes  of  1  on  3. 

Dnring  the  past  year  there  have  been  added  to  the  line  by  the  United  States  ali^Bt 
1,479,530  cubic  yards,  and  by  the  local  authorities  about  617,082  cubic  yards.  Be 
length  of  line  thrown  out  by  the  constmction  of  new  loops  was  31,305  feet,  contsi?- 
ing  about  1,083,694  cubic  yards,  thus  giving  total  contents  of  levees  May  1,  1^> 
about  24,724,455  cubic  yards.  The  United  States  have  built  altogether  abo-t 
18,279,736  cubic  yards.  Tabular  statements  of  expenditures  and  work  done  by  t^ 
United  States  accompany  this  report. 

It  is  estimated  that  it  will  require,  after  the  completion  of  existing  contrvBi 
about  4,403,172  cubic  yards  to  bring  the  levees  in  this  district  to  the  provisic^ 
grade  of  3  feet  above  the  high  water  of  1897,  or  al^out  18,542,896  cubic  yards  fort^ 
ultimate  grade  adopted  by  the  commission,  which  averages  about  5.5  feet  above  tke 
high  water  of  1897.  To  close  the  gap  between  Lake  Jefferson  and  Cypress  Creek  it 
the  head  of  the  system  will  increase  this  estimate  to  a  total  for  the  comniis^^ 
grade  of  about  21,000,000  cubic  yards. 

About  1,503,000  oubio  yards  of  work  have  been  let  in  this  district  daring  the  ><' 
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at  average  price  of  14.84  cents  per  cnbio  yard,  under  allotments  aggregating  $215,000. 
Incln^DK  tne  21  contracts  remaining  anfinisned  May  1,  1898,  there  were  Sipiecee  of 
work  under  agreement  for  oonstroction  dorinff  the  year.  Of  this  nnml^er  28  remain 
incomplete,  covering  aboat  1,928,472  cabio  yards,  of  which  aboat  765,051  onbic  yards 
are  still  to  be  done. 

There  were  no  high  water  operations  of  any  moment  in  this  district.  There  was 
practically  no  land  south  of  Amos  Bayou  (405  R.)  inundated  by  the  water  (estimated 
at  2,400  cubic  feet  per  second)  passiuff  around  the  head  of  the  system.  North  of 
Amos  Bayou,  however,  the  backwater  covered  an  area  of  about  72.5  square  miles  that 
will  probably  be  protected  from  overflow  when  the  levee  system  is  complete. 

The  commission  having  allotted  $197,600  to  this  district  for  the  coming  year,  a 
project  for  the  expenditure  of  this  sum  wtis  submitted  March  30,  1899,  but  did  not 
receive  the  approval  of  the  commission,  on  account  of  the  short  line  proposed  Just 
above  Lake  Providence  (542  R.).  This  short  line  would  replace  a  long  line  of  levee, 
portions  of  which  are  now  threatened  by  cavine  banks.  It  would  throw  out  about 
20  square  miles  of  land,  but  would  shorten  the  Une  about  12  miles.  These  12  miles 
have  already  cost  about  twice  as  much  as  the  value  of  the  land  that  they  are  main- 
tained to  protect,  and  it  is  estimated  that  their  fature  maintenance  will  cost  more 
than  the  valne  ox  the  land  again  us  compared  with  the  cost  of  the  proposed  short 
line.  There  is  no  way,  however,  by  which  the  landowners  could  be  reimbursed  for 
their  losses  if  thrown  out.  The  commission  has  directed  that  a  new  project  be  sub- 
mitted at  its  next  meeting  providing  for  the  maintenance  of  the  front  line. 

Additional  details  of  the  year's  work  are  given  in  the  appended  report  of  Mr.  E.  C 
ToUinger,  the  assistant  engineer  in  local  charge  of  the  district. 

The  total  expenditures  by  the  United  States  for  levees  in  the  Upp«r  Tensas  district 
have  been  $3,683,628.52. 

aUBYXTS,  GAUGES,  AND  OBSXRVATIONB. 

Surreys  were  made  of  Carters  Neck  and  Caulks  Neck  to  determine  the  rate  of 
caving,  and  complete  surveys  were  made  of  the  different  revetments  throughout  the 
district  in  July  and  August,  1898.  About  47.8  miles  of  bank  line  were  also  run  in 
the  following  bends:  Cypress  (425),  Choctaw  (435),  Rowdy  (450),  Spanish  Moss  (467), 
Walkers  (488),  Matthews  (502),  and  bend  of  Island  92  (528).  The  results  of  these 
surveys  were  plotted  and  maps  made.  Additional  details  are  given  in  the  appended 
report  of  Assistant  Engineer  Arthur  Hider.  The  total  expenditures  under  this  allot- 
ment have  been  $72,929.32. 

8TONE. 

Under  their  contract  to  deliver  30^0(X)  cubic  yards  of  stone  on  Government  barges 
at  Bee  Rock  Quarry  in  Little  Red  River,  at  47.9  cents  per  cubic  yard.  £dmond  Ligon 
6l  Co.  had  furnished  11,743  cubic  yards  by  Mav  1,  1898.  They  delivered  11,112 
cubic  yards  more  between  May  1  and  June  10,  when  further  operations  were  pre- 
vented by  the  low  stage  of  water  in  the  Little  Red  River.  The  total  amount  deliv- 
ered under  the  contract  was  22,855  cubic  ^^ards.  The  cost  of  towing  this  stone  to 
Greenville  was  86.8  cents  per  cubic  yard,  incladiuff  the  cost  of  repairs  to  the  plant 
used  in  towing.  Omitting  the  repairs  the  cost  or  towing  was  80.4  cents  per  cubio 
yard,  or  about  2.7  mills  per  yard-mile.  The  cost  of  unloading  the  stone  on  the  bank 
at  Greenville  was  only  about  12.23  cents  per  cubic  yard,  on  account  of  the  high  stage 
of  the  river.  The  cost  of  the  stone  delivered  on  the  bank  was  therefore  about 
$1.47  per  cubic  yard. 

The  cost  of  towing  was  considerably  increased  by  the  failure  of  the  contractors 
to  load  the  barges  as  rapidly  as  they  could  be  received.  The  aggregate  number  of 
days  the  towboats  were  in  commission  was  239.  Of  this  number  55  were  lost  by  the 
boats  while  waiting  for  tows  at  the  quarry.  It  was  thought  that  the  quarry  could 
be  operated  more  satisfactorily  if  owned  by  the  Government,  and  it  was  therefore 
pnrcnased  for  $2,000.  This  quarry,  known  as  Bee  Rock  Quarry,  is  situated  on  the 
ri^ht  bank  of  the  Little  Red  River,  about  33  miles  above  its  month  and  about  210 
miles  from  the  mouth  of  White  River.  The  property  comprising  the  quarry  has  a 
river  frontaffe  of  about  2,640  feet,  and  is  described  in  the  deed  as  "the  following 
lands  lying  in  the  county  of  White  and  State  of  ArkansMu,  to  wit: 

''The  fractional  west  half  of  the  southeast  quarter  (located  on  the  right  bank  of 
the  river)  of  section  twenty-six  (26),  in  township  eight  (8)  north,  range  seven  (7) 
west,  containing  26.8  acres,  more  or  less." 

About  800  feet  of  the  river  front  have  been  opened  up  in  the  development  of  the 
quarry,  with  an  average  height  of  quarry  face  of  about  100  feet.  The  stone  varies 
gradually  from  a  light-colored  sandstone  at  the  top  to  a  dark,  heavy  quartzite  in 
the  lower  strata,  mostly  of  ex<'ellent  quality,  but  with  some  thin  seams  of  poor  mate- 
rial, like  shale.  The  strata  are  from  4  to  10  inches  thick.  This  lamina  tea  structure 
makes  the  stone  especially  suitable  for  paving  banks  in  revetment  work. 

The  total  expenditures  under  this  allotment  have  been  $189,722.76. 
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PLANT. 

Repairs  to  plant  were  made  dnring  the  year  as  shown  in  the  detailed  statemeit 
accoiiipauyiug  the  report  oi'  Mr.  Uider.  The  cost  of  repairs  amoontod  to  $1Z,4S2.Z, 
and  the  cost  of  caring  for  the  floating  plant  and  other  property  amounted  a 
$20,486.24. 

The  new  st^^l-bull  towboat  Arthur  Hider,  that  was  nnder  constniction  May'l,  18!% 
at  Jetlersonville,  Intl.,  by  Mr.  Ed.  J.  Howard,  was  completed  and  delivered  at  Grefi- 
Tille  in  December.  Her  performanre  has  been  very  satisfactory.  It  is  proposed  la 
build  12  barges  and  2  mat  boats  daring  the  coming  season,  so  as  to  provide  snfficieL* 
plant  for  the  organization  of  two  revetment  parties.  The  total  expenditares  nnds 
this  allotment  have  been  $683,H98.17. 

The  following  papers  and  maps  accompany  this  report: 

Report  of  Mr.  Hider  on  surveys,  revetment  work,  stone,  and  plant* 

Report  of  Mr.  Copp<^e  on  levees  in  Lower  Vazoo  diHtrict. 

Report  of  Mr.  Tollmger  on  levees  in  Upper  Tensas  district. 

Tables  showing  cost  of  work  done  by  tne  United  States  on  leveei. 

Map  of  Third  district. 

Map  of  Greenville  Harbor, 

Financial  statements. 

Abstract  of  proposals. 

List  of  civilian  engineers. 

Statement  of  contracts  in  force. 

Very  respectfolly,  your  obedient  Bervant^ 

H.  C.  KswGOim, 
CoptatHy  Corp«  of  Emgiman, 

Col.  G.  L.  GlTXESPIB, 

Corpt  of  Engineer$,  U»  8,  A,f 

Frendent  MiuiBsippi  Biver  Commi$8ion, 


BEPOKT  OF  MB«  ARTHUR  BIDER,  ASSISTANT  BNOIKKKB. 

Grekitv^iule,  Miss.,  Map  8, 189B. 

Sir:  I  have  the  honor  to  snbmit  the  following  report  of  surveys,  conatmctitf 
work,  repairs  to  plant  and  care  of  same  from  May  1, 1898,  to  April  20^  1899: 

SURVEYS. 

A  snrvey  party  was  organized  nnder  the  immediate  charge  of  Mr.  C.  H.  Millet 
enrveyor,  Jnly  11,  to  make  a  survey  over  the  different  revetments  and  determiv 
changes  in  bank  lines. 

Tbe  party  consisted  of  chief,  four  assistants,  a  steamboat  and  crew,  and  ti 
laborers. 

The  field  work  was  done  during  the  hottest  part  of  the  season,  and  the  party  bq^ 
fered  a  good  deal  from  sickness. 

The  field  work  was  finished  Angnst  20  and  the  office  work  September  20. 

The  expense  of  the  survey  was — 

For  salaries  and  wages  ( including  crew  of  steamboat) $1, 920. ? 

Snbsistf^nce 276.^ 

Material  and  supplies 90.^ 

Total 2,287J 

The  field  work  consisted  of  soundings  over  the  following  revetments:  Boliftf 
Front,  Aslibrook  ^eck,  Greenville  Harbor,  Louisiana  Bend,  Lake  Providence,  sni 
Delta  Point;  the  determination  of  changes  in  the  bank  line  on  the  upper  side  i( 
Caulks  and  Carters  Neck,  and  the  location  of  bank  line  in  the  following  cavitt; 
bends :  Cypress,  Choctaw,  Rowdy,  Spanish  Moss,  Walker,  Mathews,  and  the  bendei 
Island  92. 

Forty-seven  and  eight- tenths  miles  of  bank  line  were  located  for  this  purpose. 

The  ofiice  work  consisted  of  reducing  notes  and  plotting  these  sorveja.  The  fol- 
lowing maps  were  prepared: 

One  index  map  and  4  sheets  of  sections,  Bolivar  Front. 

One  index  map  and  5  sheets  of  sections,  Ashbrook  Neck. 

One  index  map  and  12  sheets  of  sections,  Greenville  Harbor* 

One  index  map  and  6  sheets  of  sections,  Louisiana  Bend. 

One  index  map  and  5  sheets  of  sections,  Lake  Providence. 

One  index  map  and  4  sheets  of  sections.  Delta  Point. 

One  map.  Caulks  Neck. 

One  map.  Carters  Neck. 
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Total,  8  maps  and  86  sheets  of  sectiona.  In  addition  the  changes  in  shore  lines  in 
the  caving  bends  were  plotted  on  charts  and  tracings,  scale  1 :  20,000. 

The  condition  of  the  different  revetments,  as  shown  by  these  surveys  at  the  time, 
was  as  follows : 

Bolivar  Front  revetment. — A  general  fill  is  indicated  over  the  reyetment  from  the 
upper  end  as  far  down  as  ran»e  23-f  08.  From  this  it  does  not  appear  that  any 
additional  work  will  be  required  for  the  present,  as  the  main  current  of  the  river  is 
now  and  has  been  for  some  years  on  the  opposite  side.  As  long  as  these  conditions 
cr>utinne  there  is  little  likelihood  of  damage.  No  work  has  been  done  the  past  season 
on  this  revetiDent. 

Jshbrook  Neck  revetment. — This  work  stood  through  the  high  water  without  being 
damaged  to  any  great  extent.  Two  slips  occurred  in  the  upper  slope  after  the  river 
was  within  its  bank,  one  between  range  105  and  range  106  and  the  other  at  range  26. 
Similar  defeclH  appeared  after  the  high  water  of  the  previous  season  at  three  differ- 
ent  places,  and  were  repaired  during  the  previous  low  water.  In  order  to  hold  this 
work  permanently  it  is  recommended  that  a  line  of  channel  mats  of  standard  con- 
struction be  sunk  along  the  front  of  the  revetment  its  entire  length.  It  is  probable 
that  slips  like  those  that  have  taken  place  after  the  last  two  high  waters  will  occur 
at  other  points.  These  are  expensive  to  repair  and  are  at  best  but  patchwork. 
This  revetment  was  constructed  in  1888-89,  and  is  in  an  important  position,  being 
on  the  upper  side  of  the  narrowest  neok  on  the  river,  for  the  protection  of  wkioh  it 
was  built. 

The  fault  between  range  105  and  range  106  was  partly  repaired.  On  account  of 
the  high  stage  of  water  and  the  lateness  of  the  season  it  was  impracticable  to 
repair  break  at  range  26  without  neglecting  more  important  work,  and  as  the  defect 
appeared  to  be  comparatively  slight  the  repairs  were  deferred  to  next  season. 

Greenville  Harbor  revetment. — ^This  revetment  suffered  serious  damage  firom  the 
high  water.  The  soundings  showed  that  at  the  nfiper  end  of  the  revetment  from 
range  96  to  range  102  the  bank  had  been  washed  out  behind  the  revetment.  Appar- 
ently the  damage  was  primarily  due  to  the  caving  back  of  the  bank  above,  allowing 
the  exposed  part  of  the  upper  bank  to  be  attacKed  by  the  strong  current.  From 
range  102  to  range  109  the  revetment  apparently  had  not  been  injured  materially. 
At  range  109  the  top  of  the  upper  bank  slope  had  been  scoured  off.  Vrpm  range  110 
to  range  113  the  subaqueous  mattress  was  broken  up.  Between  range  117  and  range 
118  there  had  been  considerable  scour  under  the  mattress.  From  range  108  to  115  the 
npper  slope  had  been  destroyed,  and  from  range  116  to  range  119,  leaving  the  npper 
elope  between  range  115  and  range  116  intact.  Between  range  137  and  range  140-4-50, 
just  above  the  pocket  mat  put  in  to  repair  the  revetment  last  season,  a  slip  occurred 
after  the  survey  was  made.  Between  range  4  and  range  25  the  upper  bank  had 
caved  back  to  such  a  distance  as  to  require  new  revetment.  Between  range  43  and 
range  47,  just  below  the  work  repaired  the  previous  season,  the  upper  bank  slope 
had  been  destroyed,  indicating  that  the  subaqueous  mat  originally  constructed  in 
1891-92  had  been  injured  to  such  an  extent  as  to  require  renewal.  A  scour  had 
occurred  on  top  of  the  bank  between  range  30  and  range  35.  This  hole  was  about 
500  feet  long,  60  feet  wide,  and  3  feet  deep. 

Later  in  the  season,  as  there  were  indications  of  the  slipping  of  the  upper  bank 
between  dikes  K|  and  9^,  dikes  9i  and  10^,  and  dikes  10^  and  11^,  shore  mats  were 
Bunk  in  each  of  these  pockets  to  reenforce  the  original  work.  All  defects  from  range 
108  to  the  lower  end  of  the  continnons  revetment,  range  70,  were  repaired,  and 
brush  hurdles  built  on  the  top  of  the  bank  near  the  head  of  the  work  to  counteract 
the  effects  of  scour,  which  had  already  begun. 

Louisiana  Bend  revetment, — From  the  head  of  the  original  work  to  range  98  there 
has  been  an  extensive  till.  From  range  98  to  range  129  little  change  is  indicated, 
except  at  range  122,  where  a  heavy  scour  is  shown.  From  range  134  to  range  158 
heavy  scour  is  indicated,  and  the  original  mattress  has  probably  been  destroyed. 
From  range  158  to  range  162  the  mat  coustructed  in  December,  1896,  seems  to  be  still 
intact.  Below  this  the  bend  is  caving  rapidly.  The  bar  line  on  the  opposite  side 
has  made  out  toward  the  caving  bank.  To  hold  the  bend  will  require  practically  a 
renewal  of  the  lower  part  of  this  revetment,  l^o  repair  work  was  done  the  present 
season. 

Lake  Providence  JRereiment. — At  this  point  the  river  is  still  very  wide,  except  at  the 
upper  end  of  the  revetment,  with  a  ranidly  caving  bank  above,  which  threatens  the 
stability  of  the  work.  The  survey  shows  that  from  range  0  to  range  12  a  heavy 
fill  has  taken  place;  from  range  12  to  range  78  there  has  been  but  slight  change; 
above  range  78  to  range  137,  the  upper  end  of  the  work,  a  deep  scour  is  shown 
along  the  outer  edge  of  the  mattress.  At  the  time  the  survey  was  made  the  caving 
from  above  had  already  extende<1  down  to  the  head  of  the  work.  This  caving  con- 
tinued to  increase  as  the  river  fell,  and  attacked  the  head  of  the  work  whicTi  was 
exposed,  destroying  about  200  feet  of  the  upper  bank  slope.  Late  in  the  season  a 
mattress  was  sunk  to  protect  the  revetment  from  further  ii^uryy  as  the  stage  of  water 
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and  the  limited  time  would  not  admit  of  repairs  being  completed  in  aeoordanee  wtft 
the  original  project. 

In  order  to  prevent  farther  ii^nry  additional  work  will  be  required  the  pre^t 
season. 

Delia  Point  Bevetment. — ^There  has  been  extensive  sloughing  of  the  upper  bai 
between  range  25  and  range  35,  but  with  little  change  from  the  conditions  existi^ 
last  season  below  the  zero  line.  The  sections  ik'om  range  6  down  to  the  lower  oi 
indicate  that  they  have  filled  to  about  their  original  depth,  the  scour  shown  by  tit 
survey  of  1897  having  been  replaced  by  deposit.  At  range  0  little  change  has  uk 
place.  Since  the  survey  the  upper  bank  has  caved  back,  due  to  undercuttiit 
caused  by  eddy  action  in  the  pocket  above  the  incline.  This  has  endangered » 
tracks  of  the  Vicksburg,  Shreveport  and  Pacific  Railroad.  A  considecable  amoaoH' 
work  will  be  necessary  at  this  point  the  coming  season  to  keep  the  present  hst 
line  intact. 

On  account  of  having  but  one  outfit,  the  large  amount  of  work  projected,  Ik 
unfavorable  season,  delays  lirom -quarantine  restrictions,  and  other  causes,  it  n 
impossible  to  finish  the  repairs  laid  out  at  other  points  and  make  the  repsini 
projected  for  thin  point.     Hence  no  work  was  done  nere. 

Caulk$  Neok, — The  caving  on  the  npper  side  of  the  neck,  since  the  sarvey  of  Ji 
year,  shows  a  maximum  bank  recession  of  250  feet,  which  is  a  short  distance  hta 
the  narrowest  part.  The  average  depth  of  caving  was  115  feet.  Very  little  chai» 
was  observed  in  the  surface  conditions  across  the  neck  itself. 

Carters  Neck, — The  average  de)>th  of  caving  alon^  the  upper  part  of  this  vt 
since  the  last  survey  was  about  60  feet,  with  a  maximum  of  130  feet.  The  greiv 
part  of  the  caving  is  above  the  narrowest  part  of  the  neck.  No  noticeable  cbaip 
was  observed  in  the  condition  of  the  water  holes  and  washouts  previously  boosb 
oat  across  the  neck. 

BIPAIR8  TO  RBYBTIIBNT.— ORBSmnLUB  HABBOR  (478  I-). 

The  project  as  modified  was  for  the  construction  of  standard  fascine  mats  300 M 
wide,  rrom  range  109  to  range  119;  from  range  4  to  range  25,  and  from  range  4^n 
range  50,  where  the  original  mattresses  had  been  injured  or  destroyed,  and  the  gndiig 
and  paving  with  riprap  of  the  upper  bank  slopes;  to  construct  pocket  mats  betmti 
dikes  8i  and  9^,  9^  and  10^,  and  10^  and  11^;  to  protect  the  upper  end  of  the  ret^- 
ment  with  brush  hurdles  on  top  of  the  bank,  and  to  raise  the  slope  paving  fru 
range  119  to  range  137,  t-o  the  84-foot  stage;  the  remaining  fbnds  to  be  used  inve 
couHtniction  of  a  line  of  mattresses  250  feet  wide,  between  range  4  and  range  ^t 
to  strengthen  t^e  original  work. 

Work  was  begun  August  12  with  hydraulic  grader  and  a  small  force  stripping  oe 
stono  from  the  injured  slope  in  advance  of  the  grader.  The  first  brush  wasreceind 
on  the  20th,  and  construction  of  head  of  mat  begun  on  21st;  wire  cable  wasreoeind 
on  the  26th,  and  mat  building  begun  on  the  27th ;  mat  construction  was  finiiwl 
January  16,  1899,  and  the  mat  party  moved  to  Ashbrook  Neck,  leaving  the  apvr 
bank  paving  to  be  finished  as  the  water  rose.  The  entire  work  of  repairs  *» 
completed  March  8,  1899,  just  in  advance  of  the  rising  water. 

Mattreet  construction, — ^The  dimensions  of  mats  constructed  were  as  follows: 


Mat  No.  1,  800  by  300  feet 2,4fl 

Mat  No.  2,  965  by  300  feet 2,» 

Mat  No.  3,  960  by  300  feet 2,^ 

Mat  No.  4,  1,067  by  300  feet 3,32 

Mat  No.  5,  1,316  by  250  feet 8,281 

Total  linear  feet,  5,108. 

Pocket  mat  No.  1,  main  work 1*^ 

Pocket  mat  No.  2,  main  work ^^ 

Pocket  mat  No.  3,  main  work 4t9 

-Pocket  mat  No.  4,  main  work 1^ 

Pocket  mat  No.  5,  main  work K^ 

Pocket  mat  No.  6,  main  work •  & 

Pocket  mat  No.  7,  main  work lil 

Pocket  mat  No.  1,  between  dikes • 43k 

Pocket  mat  No.  2,  between  dikes 511 

Pocket  mat  No.  3,  between  dikes •  4$ 

Total 17,5t7 

Mat  No.  1  was  sunk  between  range  42  and  range  60,  filling  the  gap  left  betm^ 
the  fascine  mats  of  1896-97;  mats  2  and  3  covered  the  space  between  range  4  <i^ 
range  25;  mat  4  was  sunk  in  front  of  the  break  between  range  109  and  range  l^i 
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mat  5  (250  feet  wide)  covered  the  space  from  range  137  to  range  4,  lapping  mat  3. 
The  fascine  mats  on  this  work  are  now  continaons  from  range  1SP7  to  range  57,  except 
between  range  119  and  range  137,  a  distance  of  1,800  feet.  A  mat  could  have  been 
bnilt  here  also  but  for  the  failure  of  the  contractors  to  furnish  brush  as  rapidly  as 
required.  In  view  of  the  lateness  of  the  season,  however,  the  uncertainty  of  a  suf- 
ficient supply  of  brush,  and  the  probability  of  an  enrly  rise  in  the  riyer  it  was  decided 
to  build  the  three  pocket  mats  between  the  dikes,  and  utilize  the  rest  of  the  season 
in  making  repairs  to  the  Ashbrook  Neck  and  Lake  Providence  revetments,  as  the 
upper  bank  revetment  in  front  of  the  gap  of  1,800  feet  was  intact,  and  the  repairs  to 
the  other  revetments  were  considered  of  greater  importance.  Seven  shore  or  pocket 
mats  were  constructed  to  connect  the  main  mattress  with  the  shore  where  the  bank 
was  irregolar,  and  three  sunk  betwec^n  the  dikes  in  front  of  (ireenville. 

Grading. — Grader  No.  1  was  in  service  from  August  12  to  January  3, 1899.  On  Sep- 
tember 12  an  extra  night  crew  was  put  on  so  as  to  keep  well  ahead  of  the  mat  build- 
ing, but  the  bank  caved  so  badlv  that  it  was  found  advisable  to  wait  until  after  the 
mat  was  sunk  before  grading  this  part  of  the  bank,  and  the  night  crew  was  with- 
drawn on  September  &,  the  rest  of  the  grading  being  done  with  a  single  crew  work- 
ing eight  hours  per  day.  The  average  rate  oi  progress  was  50  linear  feet  per  day. 
Average  cost  per  linear  foot.  87.7  cents,  which  includes  grading  down  about  600  feet 
of  levee,  with  an  average  height  of  about  14  feet.  Including  the  expense  of  regrading 
1,000  feet  of  bank  the  cost  per  linear  foot  would  be  $1.01.  To  the  usual  difficulties 
of  grading  a  sandy  bank  was  added  the  drawback  of  a  comparatively  high  stage  of 
water  during  the  ^eater  part  of  the  season,  necessitating  considerable  regrading. 

The  work  of  filling  holes  left  by  grader  and  trimming  slope  was  done  with  teams 
and  shoVels,  costing  37  cents  per  linear  foot,  making  the  total  cost  per  linear  foot  of 
IP>aded  bank  $1.38. 

Bank  pating. — ^The  thickness  of  the  riprap  yaried  from  6  inches  in  pockets  where 
not  exposed  to  the  direct  action  of  the  current  to  10  inches  on  points  and  exposed 
parts  of  the  slope.  About  5,882  squares  of  paving  were  laid  at  a  cost  of  $5.fio  per 
square. 

Minor  rspairt.— These  consisted  of  filling  in  the  scour  on  the  top  of  the  bank,  sta- 
tions 30  to  35 ;  the  construction  of  300  feet  of  hurdle  dike  near  the  head  of  the  original 
revetment,  and  the  raising  of  the  slope  paving  along  the  old  work  f^om  the  28  to  the 
34  foot  stage,  or  to  the  top  of  the  bank  where  below  this  height. 

ABBBROOK  NECK  REYBTMBNT  (446  L.). 

The  original  project  contomplated  the  repairs  of  the  defect  between  range  102  and 
range  106,  and  that  in  the  viciuity  of  range  26,  by  constructing  a  pocket  mat  at  each 
place  and  regrading  and  repaying  the  slope  where  broken  down.  The  high  stage  of 
the  riyer  (38  feet  on  the  Aricansas  City  gauge)  precluded  any  satisfactory  work  being 
done  at  the  time  the  party  arriyed,  as  it  was  impracticable  to  grade  the  banks.  The 
defect  at  range  26  which  was  near  the  foot  of  the  slope  was  submerged  20  feet  under 
water. 

The  outfit  arriyed  on  January  19, 1899,  and  began  the  construction  of  a  pocket 
mat  to  cover  the  defect  between  range  102  and  range  106.  This  mat  was  sunk  in 
place  on  the  twenty-first,  being  held  by  cables  to  the  bank,  so  as  to  shield  the  upper 
bank  immediately  behind  the  mat.  Nothin|^  was  done  at  range  26,  on  account  of  the 
unfavorable  conditioiis  preventing  any  satisfactory  repairs  being  made,  except  at  a 
yery  great  expense.  As  this  defect  was  not  considered  serious,  it  was  deemed 
advisable  to  defer  repairs  until  next  season,  as  it  was  important  to  make  the  repairs 
at  Providence  before  the  river  rose  out  of  its  banks. 

The  repairs  done  consisted  of  299  squares  of  pocket  mat  which  cost  $1,833.31,  or 
$6.13  x>er  square.  The  stone  for  these  repairs  was  obtained  from  the  reserve  on  the 
bank. 

LAKB  PBOYIDBNCS  BBYIETIiBNT  (540  B.). 

The  original  project  for  the  repairs  to  the  head  of  the  revetment  was  to  extend  the 
revetment  300  leet  upstream,  and  into  the  pocket  formed  by  the  caving  at  its  head, 
cnrrving  the  fascine  mattress  downstream  100  feet,  over  the  work  then  in  place. 
Active  caving  continued  above  and  into  the  pocket  and  had  attacked  and  destroyed 
about  200  feet  of  the  upper  slope  when  mat  building  began. 

The  entire  bank  to  be  covered  by  the  mat  was  graded  between  January  10  and  17, 
1899,  but  the  rapid  rise  in  the  river  caused  the  bank  to  cave  and  destroy  the  work 
done.  The  working  plant  arrived  on  the  24th  from  Ashbrook  Neck,  and  the  head  of 
the  mat  was  constructed.  Work  was  suspended  on  the  26th  and  the  force  disbanded, 
awaiting  a  fall  in  the  river,  when  work  could  be  accomplished  with  less  risk.  On 
February  26  work  was  again  resumed  and  the  mattress  completed  ready  for  sinking 
on  March  7.  This  mat  was  420  feet  long  and  290  feet  feet  wide,  and  was  unusuaUy 
strong  in.  oonstruction,  as  it  was  expected  that  great  difficulty  would  be  experienoed 
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in  sinking,  owing  to  the  fact  that  the  mat  lay  nartially  in  an  eddy,  with  an  npstrea 
Telocity  of  4  feet  per  second,  while  a  strong  downstream  current  swept  across  ^ 
outer  edge  at  an  angle  of  ahout  87  degrees. 

In  sinking  the  mat,  due  to  the  excessive  and  nneqnal  strains  deTeioi>edy  the  sttr. 
cahles  holding  the  mat  parted  one  by  one,  beginning  on  the  ontsidoy  allowing  t^ 
mat  to  pivot  on  the  point  below  and  swing  down  and  out,  moving  downstream  abca 
175  feet,  where  it  was  sunk.  A  small  pocket  mat  was  built  connecting  this  mat  wdi 
the  shore. 

This  work  will  afford  partial  protection  to  the  head  of  the  revetment,  but  sdc- 
tional  work  will  be  required  the  next  season  to  insure  permanency,  either  by  cm- 
tinning  the  work  a  considerable  distance  upstream,  or  additional  mats  immediakr 
above  the  present  head  of  the  work.    The  cost  of  these  repairs  was  $10^  910. 37. 

OBNBRAL  RKMARKS  ON  KSVBTMENT  WORK. 

Tawing. — The  principal  towing  of  brush  and  stone  was  done  by  the  steamer  Ewm 
JBtheridge.  The  tug  Parker  was  used  for  harbor  work  at  Greenville,  and  the  steaof 
Arthur  Hider  at  LaSce  Proyidence. 

SUme. — This  was  partly  supplied  from  the  reserve  on  the  banks,  and  was  aip 
received  by  rail  at  Greenville  under  contract  with  A.  J.  Terrell,  whose  first  oontn: 
was  for  about  10,000  cubic  yards  loaded  on  barges  at  Greenville  at  $1.46  per  en^ 
yard.  Under  this  contract  9,973.08  cubic  yards  were  received.  Later  in  the  seats 
a  second  contract  was  made  with  the  same  party  for  3,000  cubic  yards,  more  r 
less,  delivered  on  the  bank  at  Greenville,  at  $1.42  per  cubic  yard.  Under  this  c^a- 
tract  3,544.45  cubic  yards  were  received.  The  stone  from  the  reserve  was  •loaded  e 
barffes  under  contract  with  A.  J.  Terrell  at  23.6  cents  per  cubic  yard.  About  19,776.i2 
eubic  yards  were  loaded  under  this  contract.  This  stone  was  used  in  the  repairs s 
Greenville  and  Lake  Providence. 

The  stone  from  the  Little  Red  River  quarries  is  much  more  suitable  for  riprap  aai 
for  sinking  mattresses,  both  on  account  of  greater  specific  gravity  and  also  from  Wt 
fact  that  it  can  be  readily  quarried  to  dimensions  most  suitable  for  the  requiremes> 
of  the  work. 

Brush  and  poles, — These  were  furnished  under  contract  with  Hunter  &  Frey.  Tit 
contract  price  for  the  brush  was  87  cents  and  for  the  poles  $1.90  per  cord,  loaded  a 
barges.  About  28,595.3  cords  of  brush  and  797.6  cords  of  poles  were  received  imder 
this  contract. 

The  mat  work  was  much  retarded  by  the  failure  of  the  contractors  to  furniil 
material  in  sufficient  quantities  to  keep  a  full  force  employed.  Much  more  won 
oould  have  been  done  had  there  been  plenty  of  material.  For  this  loss  of  time  \k 
contractors  are  mainly  responsible.  While  brush  and  poles  had  to  be  hauled  i 
longer  distance  than  usual  on  account  of  a  high  stage  of  water,  rendering  brush  s 
the  lowest  bars  inacccKsible,  and  some  difficulty  was  experienced  in  procuring  Isloi 
on  accoaiit  of  quarantine  rcHtrictions,  still  those  obstacles  could  have  been  overfov 
by  a  proper  effort  on  the  part  of  the  contractors.  Delays  from  the  above  cause  haft 
occurred  before,  but  there  has  been  an  unusual  loss  of  time  from  this  cause  the  pitft 
lent  season.  As  the  low- water  period  during  which  revetment  work  can  be  succes- 
fhlly  prosecuted  seldom  exceeds  six  months  in  the  year,  and  includes  two  of  themai 
unhealthy  months,  when  malarial  fevers  are  the  most  prevalent  and  there  is  ascarcin 
of  labor,  the  necessity  of  utilizing  every  day  of  the  working  season  becoise 
imperative. 

A  modification  of  the  specifications,  making  it  to  the  pecuniary  interest  of  tk 
contractor  to  be  prompt  in  his  delivery,  by  charging  him  with  all  the  expense  of  t^ 
towboats  while  waiting  for  barges  when  the  rate  of  delivery  is  less  than  the  cob- 
tract  requirements,  would  in  future  materially  reduce  delays  from  this  cause. 

Conditions  attending  work. — Not  as  much  work  has  been  accomplished  as  was  pi^ 
jected,  due  to  several  causes:  The  unusual  high  stage  of  water  during  the  workiEj 
season,  failure  of  the  contractors  to  furnish  brush  commensurate  with  the  demsDa 
of  the  work,  interrnptions  to  labor  due  to  quarantine  restrictions,  and  the  shon- 
ness  of  the  working  season,  which,  for  doing  mat  work  with  safety,  closed  Jann:^ 
15, 1899,  the  river  then  having  reached  25  feet  on  the  Greenville  gau^e. 

Only  one  revetment  party  was  in  the  field,  as  there  are  not  sufficient  mat  boaii 
and  barges  for  an  additional  outfit,  and  while  all  the  work  projected  might  baM 
been  finished  under  the  most  favorable  conditions,  with  an  abundance  of  labor  ai)d 
material  and  a  long  working  season,  it  became  evident  in  November,  at  which  tiia^ 
5,600  feet  of  mattress  work  remained  to  be  done  to  complete  the  Greenville  wort 
tnat  it  would  be  impossible  to  finish  this  and  in  addition  do  the  repairs  at  Ashbroo» 
Neck,  Lake  Providence,  and  Delta  Point. 

The  importance  of  beginning  work  as  early  an  practicable  and  crowding  the  woH 
during  the  low- water  season  nas  been  exempli  hed  the  past  season.  Unavoidsblt 
delays  will  occur.  If  possible,  all  mat  work  should  be  finished  while  the  liverv 
below  half  stage. 
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The  Tevetment  party  was  under  the  direof  charge  of  Mr.  George  C.  Thomaa,  snper- 
intendent  of  oonBtmctioD.  Detailed  BtatementH  of  the  cost  of  the  varioas  items  of 
work  are  submitted  herewith. 

Coat  per  unit  of  ioork  done,  Greenville  Harbor,  eeaeon  1898-S9, 


Channel  mat..... aqnares.. 

Pocket  mat • do.... 

Dressing  alope linear  feet.. 

Paving  slope squares . . 

Grading  (hydranlio) . .  .linear  feet. . 

Minor  repaSxs 

Towing... 

Superintendence 

Property  pnrohaaed 

Sundries 

Memphis  office 


Units. 


14,866 
2,842.7 
5.160 
5,881.7 
5,160 


Totel 


PayroU. 


$16,721.40 
2,666.06 
1, 659. 71 
4, 039. 75 
8,008.09 
1, 732. 16 
4, 188. 51 
2,765.84 


Sahflist- 
euce. 


$3,188.74 
506.06 
233.52 
040.71 
521.96 
120.76 
700.74 
143.01 


87,671.52 


6,410.50 


MaUTiaL 


$43,613.72 
8,230.95 


29,015.59 

683.97 

2,458.08 

2,576.60 


190.17 


TotaL 


86,778.08 


$68,518.86 

11,402.07 

1,893.23 

34,896.05 

4,214.02 

4, 811. 90 

7.525.85 

2,906.85 

2, 179. 84 

190.17 

4,120.20 


CoBtpw 
nnit 


$4,883 

4.011 
.367 

6.932 
.817 


187,161.04 


Total  cost  of  work  done $187,161.04 

I/esscostof  minor  repairs $4,311.90 

Lees  cost  of  Memphis  office 4,120.20 

Leas  towage  (oyerhaalon  brush) 485.31 

8.917.41 


Ket  amount  expended  on  new  work 

$128,248.68  -•-  5,073  (linear  feet  of  work)  =  $25.28  per  linear  foot. 


128»243.63 


Material  expended  per  unit  of  work,  OreenviUe  Harbor,  eeason  1898-99. 

[Channel  mat,  14,666  squares.] 

Per 

square. 


Material. 


Drosh cords.. 

Poles do 

Stone cubic  yards.. 

Wirestrsnd: 

f-inch I>ound8.. 

V^-inob do.... 

i-iuch do.... 

Wire: 

Galvanised,  No.  12 do.... 

Silicon  bronse do.... 

Spikes do.... 

Clips,  Magnolia number.. 

Staples pounds.. 

[Pocket  mat,  2,842.7  squares.] 

Broah.... cords.. 

Poles do.... 

Stone cubic  yards.. 

Wire  strand  z 

•A-inch pounds.. 

t'inch do.... 

Wire: 

GalTanlsed,  IS'o.  12 do.... 

Silicon  bronse do.... 

Staples........... do.... 

[Bank  paving,  6,881.75  squares.] 
Stone • cubic  yards.. 

[Minor  repairs,  24.3  squares.] 

Dikes,  804  by  8  feet: 

Brush oords.. 

Stone cubic  yards.. 

Paving,  336.6  squares,  stone do.... 


1.474 
.052 
.72 

4.51 
2.30 
6.25 

L97 
.58 
.048 
.34 
.12 


L474 
.OU 

.75 

1416 
6.25 

LOS 
.54 

.12 


18,217.79 


8.10 


237 
300 
1,009.83 


9.75 
12.36 
8 
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Material  n^^midedper  linear  foot  wa^UM  work,  OremvUU  Harbor. 
[Amount  of  work  oompleted,  6,078  UnMur  foot.) 


ICateiiaL 


Qaantlty. 


[PffliM 
foot 


Brush  •••• cords.. 

PolM do.... 

Stone onblo  yards.. 

Wirostnnd; 

l-inoh ponods.. 

JL.lnoh do.... 

t^oh do.... 

Wire: 

GslyaniEod,  No.  12 do.... 

Silicon  bronse do.... 

Spikes do.... 

Staples do 

Clips,  KM^olta number.. 


18,790.8 

886 
81, 03a  81 

66,148 

40, 6H 

100,446 

84,438 

8,078 

700 

8.100 

8,000 


iff 

.n 

&a 

UN 
&I 

2LC 

.11 

.a 
J 


Coitpor  unit  of  work  done.  Lake  Providence  Beach,  eeaeon  189S-99. 


Channel  mat squares. 

Pocket  mat do... 

Towing 

Superintendence 

Grading  (bydraolio) .  .linear  feet. 

Sundries 

Memphis  offioe 


Total 


Units. 


1,218 
191.7 


400 


PayrolL 


$2,276.26 
486.68 
800.77 
431.66 
835.06 


4,330.42 


Subsist- 
ence. 


1890.06 

111.06 

156.96 

85.87 

80.88 


904.77 


Materials. 


$4,067.68 
628.98 
868.80 


78.00 


5.688.41 


TotsL 


$6,868.04 
1,296.72 
1,826.58 
467.68 
488.88 
186.77 
128.84 


11,180.21 


Goat  pi 


UK 
4M 


L& 


Total  cost  of  work  done $11,13^^ 

Less  amount  charged  to  levees,  towing $100.00 

cost  of  Memphis  offioe 128.84 

S3L« 


Net  amoont  expended 

$10,910J)7  •«-  400  linear  feet  work  done=$27.276  per  linear  foot. 


10,9]&f 


Material  expended  per  unit  of  toork,  Lake  Providence  Beadh,  1898-99. 

[Channel  mat,  1,218  squares.] 


Qnanttty. 


P« 
sqiitfs 


Brash 

Poles 

Stone 

Wire  strand  I 

|-inoh 

A-inoh 

t^oh 

Wire: 

Galvanized,  Ko.  12. 

Silicon  bronze 

Staples 

Clips 


cords. 

do... 

.cable  yards. 


.pounds. 
....do... 
....do... 


....do... 
....do... 
— do... 
.  number. 


I,n7 

m 

1,166.04 

12,660 
5,588 

7,381 

1,827 

781 

85 

437 


Itfl 
i« 

LO 


[Pocket  mat,  191.7  squares.) 


Brush cords.. 

Stone cubic  yards.. 

Wire  strand: 

J -inch pounds., 
•inch... do.... 

Wire: 

Galvanised.  Ko.  12 do 

Silicon  bronze do.... 

Staples do.... 


267.4 
200 

$1.4 
IN 

1,000 
1.168 

511 

337 

116 

16 

I.e 

.9 
,0 
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Amownt  of  nuUeriai  npei^dsd  per  Umear  foot  of  work, 
[Amoimt  of  work  done,  400  Uaear  HMk] 


Bruh*. ••••••••■-•.•«..•••>••••••«-•••■•••>•- •••••■•••••••■••■••■••■..•.oords.. 

Poles do.... 

Stone onliie  yards.. 

Wirestnuid: 

t-lnoh ponnde.. 

^Inoh ••• ...do.... 

t^oh do.... 

Wire: 

GalyaniMd,No.l3....'. do.... 

Sllloon  branse do.... 

Staples do.... 

Clips,  megnoli* number.. 


Qnsntitj. 


1,080.4 

00 

1,860.04 

12,600 
0.682 
8,640 

2,100 
840 
100 
487 


Perlinesr 
foot. 


$4.00 

.16 
8.30 

81.40 
10.40 
2L87 

8.25 

111 

.26 

LOO 


BTONB. 

! 

Under  the  contract  with  Edmond  Ligon  A  Co.,  to  deliyer  80|000  cubic  yards  of 
stone,  loaded  on  barges  at  the  quarry  on  the  Little  Red  Riyer,  on  May  1,  1898,  there 
had  been  received  11,743  cubic  yards,  of  which  8,155  cubic  yards  had  been  unloaded 
on  the  bank  at  Greenville  as  a  reserve.  From  May  1  to  June  19  there  was  received 
11,112  cubic  yards,  of  which  3,884  cubic  yards  were  allowed  to  remain  on  barges  for 
use  later  in  the  season. 

The  period  during  which  Little  Red  River  was  navigable  for  loaded  barges  was 
from  March  13  to  June  10. 

The  total  amount  of  stone  fhmished  under  this  contract  was  22,865  cubic  yards,  at 
47.9  cents  per  cubic  yard. 

The  cost  of  towing  to  Greenville  was  $19,844.73.  This  included  cost  of  repairs  to 
fit  for  service  and  necessary  repairs  during  the  season  of  the  towboats  and  barges. 

Ste&met  Emma  Etheridge $427.75 

Steamer  lYton 243.59 

Steamer  VedeiU 173.72 

Barges  of  Second  district 625.63 

1,470.69 

malting  the  cost  of  towing  86.8  cents  per  cubic  yard;  cost  of  unloading  on  bank, 
12.23  cents  per  cubic  yard;  cost  of  reloading  on  barges  at  Greenville,  23.6  cents  per 
cubic  yard;  total  cost,  $1.7053  per  cubic  yard. 

The  coBt  of  towing  is  greater  than  it  would  be  under  ordinary  conditions,  due  to 
the  failure  of  the  contractors  to  load  with  sufficient  rapidity  to  keep  the  towboats 
constantly  employed,  causing  delays  at  the  quarries  waiting  for  tows,  with  the 
at  tendant  expense. 

These  delays  increased  the  cost  of  towing  nearly  25  per  cent.  As  these  quarries  are 
now  the  property  of  the  United  States,  and  the  towing  facilities  can  be  regulated  to 
the  output,  it  is  believed  that  stone  can  be  towed  at  a  very  much  less  cost  in  the 
future. 

PLANT. 

Kow  plami.'^The  only  new  plant  was  the  steel  hull  towboat  Arthur  ffider;  length, 
140  feet;  beam,  SO  feet;  depth  of  hold,  5i  feet;  main  engines,  18  inches  by  7  feet; 
four  5-flue  boilers,  42  inches  in  diameter  and  26  feet  long;  wheel,  20  feet  in  diameter: 
length  of  bucket,  21  feetj  width  of  bucket  plank,  30  inches;  steam  steering  ana 
shiftiuff  apparatus;  auxiliary  boiler;  electric  lights.  On  her  trip  to  Greenville, 
before  being  delivered,  she  broke  the  piston  head  and  follow  head  of  the  starboard 
engine.  This  defect  was  remedied  by  the  contractor.  After  being  accepted  she 
met  with  a  similar  accident  January  25.  These  parts  were  made  stronger,  and 
since  then  her  performance  has  been  quite  satisfactory. 

High  water  protection  of  levees, — At  the  close  of  last  report,  May  1, 1898,  there  were 
still  in  service  three  quarter  boats  and  three  barges.  These  were  returned  to  the 
fieet  as  soon  as  the  danger  was  past. 

The  only  calls  the  present  season  for  plant  were  at  Reed  Levee,  Louisiana,  where 
two  qoarter  boats  and  four  barges  were  sent  March  13,  and  at  Shiloh,  Miss.,  where  a 
protection  levee  was  built.  One  bar^e,  with  material,  was  sent  here  on  April  15,  and 
two  quarter  boats  and  one  barge,  with  material,  on  April  17.  All  this  plant  has 
been  returned. 
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Co$i  of  repair$  to  plant,  Third  di$trici,  Unproring  MUsUHppi  Biver,  Mag  1,  1898,  k 

May  1, 1899, 


HTnmber  or  name. 


Annul  Ethexidge 


Author  Hider..., 


Vedette. 

Meter  .. 
Tug  Parker 

Qreder— 
No.l.... 

No.3.... 


No.  77 

Mettreee  boat- 
No.  M 

No.  27 

Ko.188 

Haoblne  nhop,  No.  222. 
Carpenter  shop,  No.  78 
Moael  barge— 

Apache..... 

Maricopa 

Nes  Perce 

Square  barge- 
No.  79 

No.  80 

No.  82 

No.  88 

No.  85 

No.  108 

No.111 

No.  135 

No.  137 

No.  535 

No.  553 

No.  554 

No.  566 

Na658 

No.  500 , 

No.  663 

No.  210 

No.  224 

No.  225 

No.  228 

Qnarterboat— 

No.  16 

No.  17 

No.  18 

No.  31 

Now  38 


11,419.86 


C18.S7 


167.07 


40.60 
788.74 


870.44 
860.87 


A18 
26.  M 

19.58 
6.44 

82.30 
9.21 

6.30 
19.84 
87.20 

167.86 
809.21 
284.88 

120.45 

8.26 

207.44 

202.  a 

16.25 

13.02 

24.99 

24.68 

8.96 

15.69 

26.93 

26.30 

7.61 

80&44 

481.72 

819.96 

184.86 


102.60 

2.10 
84.90 

49.93 

144.44 


Remarka. 


New  gaUowt  frame;  foondatlon  imder  eapetan;  new  roddf 
repairs  to  wheel ;  raising  boilera  and  braeing  nnder  same;  k« 
deck  beams  and  deck  in  foreeaatie;  bog  chain  and  brsoei» 
paired ;  new  deck  in  fire  room ;  new  pitman  and  orank  bras« 
pomp  piston  and  piston  head;  new  inmaoe;  all  pipe  work  ai 
mac'hinery  overhanled,  and  orainary  repairs  dnring  the  vec 

Buckets  on  wheel  shifted;  platform  for  lines  in  deck  loonl 
trestles  and  1  stepladder;  extra  bins  and  ahcilTea  in  pas? 
made;  repairs  to  balkhesd  and  doors  in  engineer  room;  w 
kevel;  plate  glass  in  fnmt  oabin;  new  piston,  follower,  wk 
cylinder  hoad,  and  packing  for  starboard  engine ;  water  gac^ 
lowered ;  changes  in  steam  pipe;  refkoing  siuetyTalTes,  sadx- 
pairs  during  four  months'  service. 

New  pitman;  repairs  to  wheel;  settee  for  pilot  bonse;  news 
for  steam  chest;  lining  np  engines;  overhanling  naohiDr 
and  ordinary  repairs  during  the  year. 

Repairs  to  wheel  and  roof. 

Docked.  New  plank  in  side ;  repairs  to  roof,  noetng,  plaak-shr 
new  kevel,  woeel,  mnd  dram,  rod  braoes,  and  foxnaoss  eslka^ 
and  ordinary  repairs  during  Uie  year. 

Docked.  New  rake ;  2  pleoea  in  gunwale ;  new  deck  under  an- 
iary  boiler;  new  set  of  floes  pat  in  aozillary  boiler;  oslki; 
orainary  repairs  to  mschinery  during  workine  seasim 

Docked.  New  rake;  6  pieces  gnnwales ;  22  plana  in  the  botta 
2kevels;  1  set  of  bitts;  hog-ohain  braces;  deck  repaired  a. 
hall  calked ;  extra  rods  to  hold  steam  ends  of  pomps  togeibr 
new  rocker  shafts  for  main  engines;  Tacaoro  and  feed  paiE^ 
and  other  machinery  OTerhaalM  (  new  set  of  floea  for  aoxilar 
boiler. 

Minor  repairs. 

Calkinj^  abore  light  water;  repairs  to  aUda,  outriggen.  ai 
ahi' ting  rigging. 
Do. 
Minor  repairs. 

Patching  deck;  bed  timbers  ander  dynamo;  repidra  to  root 
New  timuerheads,  battens  in  hold,  and  braoea  ander  roof. 

Battena  in  hold. 
Calking  lower  seams. 
Calked  above  light  water. 

Dooked.    Rakes  repaired :  2  timberheada ;  sides  and  nkeseslte 
Docked.    New  rakes;  6  timberheada;  sides  and  rakee  calk^ 
Docked.    Rakes  repaired;  half-way  pieoea  In  aide;  aides  » 

rakes  calked. 
Docked.    New  sterna:  about  one-half  new  rake  at  eaohsDd,i 

pieces  of  gunwale;  bottom,  aides,  and  rakes  calked. 
One  timberhead. 

Docked.  New  rakes  and  gunwales  at  ends ;  4  timberheada;  oslki 
Docked.    New  lower  gunwalea  and  rake;  1  timberhead;  oalka 
FiTe  timberheada. 
Lower  seams  cslked. 
Calked  above  light  water. 

Do. 
Hole  in  rake  repaired 

Two  rake  planks  put  in  and  lower  seams  oalked. 
Four  rake  planks  and  calking  aboTo  light  water; 
Calked  above  light  water. 
Battens  in  hold. 
Docked.    New  rakes  half  way;  repaira  to  sides;  oalking  sida 

rakes,  and  butts  on  bottom. 
Dooked.    26  floor  timbers;  81  side  firamesi  80  pianka  on  rsk* 

sidea  and  rakes  oalked. 
Docked.    New  plank  put  in  aidea  and  rakee;  Otimb«rheads:dfl^ 

sheathed;  sides  and  rakes  calked. 
Dooked.    New  plank  pat  in  aidee  and  lakee ;  6  timberheada ;  ^ 

and  rakes  oalked. 

Battens  in  sides;  lower  seams  oalked  i  repairs  to  doors;  wtndea 

and  banks  for  saxT«y  party. 
Coal  box  repaired. 
Repairs  to  guards;  4  timbezheada;  repatra  to  banks;  lo«t 

seams  oalked  for  survey  party. 
Repairs  to  scales,  blue-print  frame,  drawing  boarda,  and  ftu^ 

tore. 
Docked.    14  pieces  of  new  son  wales;  8  timberfaaads;  lato 

aheathed;  udea,  rakea,  and  oatta  in  bottom  oalked. 
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Number  or  xuune. 

Coat. 

Bemarka. 

Qnarterboai— 

No.  86 

687.90 
17.54 
89.88 

190.86 

216.61 

25.80 

129.78 

88.26 
138.68 

16.19 

9.66 

23.66 

84.78 
688.40 

16.96 

81.66 

22.88 

5.56 

175. 33 

190.72 

417.60 

63.32 

42.21 

43.00 

83.53 

100.20 

9.70 
16.05 
47.48 
36.17 
51.  U4 
81.88 
41.13 
735. 17 

1,608.83 

Bepairs  to  rail  on  gaardsi  lower  aeams  calked. 
Lower  seams  calked. 

iro.88 

Ko.164 

Battens  in  zakea;  2timberbeads(  pnmps  repaired;  lower  seams 

calked. 
Docked.    New  rakes  and  gonwales  at  oomers;  rakes  and  8 

seams  on  sides  calked. 
Do. 

Kal55 

liro.156 

No.  157 

Four  timberbeadsf  roof  repaired. 

Bepairs  to  guardsi  doors,  and  windows  i  ranges  rebnilt,  and 

pump  repaired. 
Bepaira  to  roof. 
New  tank  to  supply  ftod  pnmps ;  repairs  to  corner  gunwales  and 

to  main  gate. 
Fonr  tlmberheads. 
16  outriggers  for  mat  boat. 
Plank  in  sides  i  rail  and  rail  stancbions;  calking  and  repairs  to 

machinery. 
32  repatred. 
KeiMurs  to  tools  and  maohinery  of  grader  while  in  service)  2,200 

cileTises  made. 
8  skiftb  repaired. 
Cleaning  and  oiling  same. 
Staked!  and  beiic^h  marks. 

No.  158 

No.  159 

Drv  dock .............. 

PiledriwrNo.  84 

Lako  Providence 

Laonoh  Oneata 

Coal  boxee 

Greenyille  Harbor 

Skiffk 

Rope  (wire  cable) 

Surreva  ............... 

I  elepDODea  ........•••. 

Ordinary  repairs. 

Office  fbmitnre ;  4  map  eases,  and  drawing  boards. 

Repairs  to  kitchen  ontflta. 

Le  V  ees  ...>>..■■■....■. . 

Property  .•••••..•..... 

Pmxi'Da. ............... . 

162  repaired. 

Bepairs  to  wheel;  sheathing  deck  in  fire  room;  rail  on  roof 
repaired. 

• 

Calking  and  repairing  hole  in  side. 
Calking  above  light  water. 
Do.  ' 

Second  dittriet  plant. 
Steamer  Titan......... 

Square  barge— 

No.  9302 

No.  9308 

No.  9311 

No.  9312 

Sides  straightened ;  new  gnnwalea  under  tie  chains}  2  new  gnn- 

wales;  calked  aboye  light  water. 
Hole  in  rake  repairt*d. 
New  kevel  and  repairs  to  deck. 

No.  9313 

No.  9314 

No.  9315 

Calking  side  and  repairs  to  rake. 

Calking  sides  and  rakes. 

Docked.    Hole  in  bAttAtn  repf^ired :  knnekle  neams  calked. 

No.  9316 

No.  9318 

No.  9319 

Sides  straightened;  calldng  sides  and  raksa. 
Calking  sides  and  rakea. 

No.  9322 

Wages,  cooka    and 

waiters. 
Superintendence 

Total 

13,462.77 

Approximate  value  of  plant  belonging  to  the  United  Statee  and  need  in  the  third  diitriot, 

improving  MiseiaHppi  Biver,  May  i,  1898,  to  May  1, 1899. 


Class  of  property. 


StrAmer  Arthur  Hider 

Steamer  Emma  Etherldge. . 

Steamer  Meter 

Steamer  Vedette 

Tug  Parker 

M  Ht  boats  Nos.  26  and  27  . . . 

Af  at  boats,  old 

Ileadqnarter  boat  No.  31 

Quarter  boats 

Store  boat 

II  vdraolie  graders 

K  ydranlio  graders,  small. . . 

Model  barges 

Sanare  barges 

Do 


Num- 
ber. 


1 
1 
1 
1 
1 
2 
2 
1 
14 
1 
2 
1 
5 
15 
22 


Approxi- 
mate value. 


$37,450 

7.000 

8,400 

4,500 

8,500 

7,000 

800 

8,500 

14,900 

1,000 

11,000 

800 

700 

27,000 

7,700 


Class  of  property. 


Floating  dry  dock 

Floating  pontoon  docks ... 

Floating  stem  dock 

Pile  drivers  and  outfits.... 

Skiffs 

Dredge  Menffc •. 

Dump  scow  No.  2 

Calking  flats 

Tools  and  appliances 

Office  furniture  and  safes  . 
Snrveyin  g  instruments . . . . 
Machine  shop  and  outfit .. 
Carpenter  shop  and  outfit. 


Totsl. 


Num- 
ber. 


1 
2 

1 
2 
26 
I 
1 
8 


1 
1 


100 


Approxi- 

mate value. 

♦11.000 

450 

100 

1,400 

390 

8,500 

0 

00 

S.000 

250 

2,000 

4,000 

8,000 

162,930 
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The  cost  for  the  twelre  months  of  oAring  for  the  abore  plant,  property  and  ontf: 
thereon,  was  $20,486.24. 
The  averaire  number  of  employees  engaged  in  the  service  was  38. 
The  average  daily  cost  of  subsistenoe  for  employees  engaj^ed  in  snperintendeoa 
•nd  repairs  to  plant  was  32  cents. 
Very  respectfully, 

Arthur  Hider,  AsHstani  EnginMr. 
Capt.  H.  C.  Newcomer, 

Corpi  of  Engineers,  U,S,A. 


BBPORT  OF  MB.  H«  8T.  I*.  OOFPte,  ASSISTAirr  ENGIHXBB. 

Grrsntillb,  Miss.,  May  10, 1899, 

Captain:  I  have  the  honor  tosnbmit  the  following  report  of  operations  in  tit 
Lower  Yazoo  Levee  district  during  the  year  ending  May  1, 1899: 

In  accordance  with  the  instructions  contained  in  yonr  circular  letter  dated  Angof 
10, 1898,  on  September  1  I  assumed  local  charge  of  the  levees  £rom  the  Coaho&i 
County  line  to  Greenville,  in  addition  to  those  south  of  that  point  already  under  c* 
supervision,  thos  consolidating  the  district  under  one  local  administration.  Owb: 
to  the  difference  in  enumeration  of  alignment  above  and  below  Greenville,  and  tts 
separate  organization  up  to  the  time  the  change  was  made,  in  much  of  this  repon. 
will  necessarily  have  to  consider  the  district  as  divided. 

The  combined  district,  reaching  from  the  Coahoma  County  line  to  Kigers,  onEaiJ 
Lake,  is  about  187  miles  in  length,  and  contains  at  the  present  time,  by  way  of  tii 
Huntington  Short  Line,  levees  aggregating  26,883,717  cubic  yards  of  earth.  Dnris; 
the  year  2,775,914  cubic  y^rds  have  been  aUded  to  the  line  by  the  United  States  G<^ 
ernmcnt,  and  670,961  cubic  yards  by  the  Levee  Board. 

The  levees  that  will  be  abandoncid  by  new  work,  par£  under  contract,  but  neaii? 
completed,  are  96,800  feet  in  length,  containing  approximately  2,086,594  cubic  yardt 
as  follows: 

CaUojii^ 

Huntington  and  Off'uts  line,  stations  3280-3880  (436-445  L.) 1, 410.S 

Levee,  stations  4233-4300  (460  L.) 137,a£ 

Levee,  Greenville,  stations  4484-4544  (478  L.),  (Levee  Board) 200, ctf 

Locust  street,  Greenville  (480  L.)  (Levee  Board) 13.(0 

Below  Leota,  stations  1999-2108  (513-514  L.) 106, C» 

Baleshed,  stations  3170-3184  (537  L.) 20, •« 

Shiloh,  stations  4154-4195  (555  L.) 83,5* 

Albemarle,  stations  4800-4870  (569  L.) 117,* 

Total 2,086,91 

This  does  not  include  lines  abandoned  by  the  new  unfinished  Hays  and  Albeman 
loops,  but  does  inclmle  those  abandoned  by  the  high-water  protection  loops.  Tfa 
former  will  not  be  completed  until  some  time  during  the  autumn  of  the  present  yec 

Two  grades  have  been  been  recommended  for  future  construction,  one  3  feet  abo« 
the  high  water  of  1897  and  the  other  6  feet  above  the  same  datum,  the  latter  to)i 
attained  as  practicable  after  bringing  the  line  generally  to  the  first,  with  banquette- 
etc.,  as  stated  in  reports  on  gauges  and  grades  November,  1898,  and  February,  18^ 

The  estimate  for  the  6-foot  grade  for  the  entire  district  fdr  standard  levee,  wit 
banquette,  is  approximately  21.500,000  cubic  yards. 

I  agree  with  you  in  the  advisability  of  increasing  the  crown  and  slope  of  the  stxd 
ard  levee  if  funds  can  be  obtained  to  insure  the  enlarged  dimensions  and  sectio& 
but  the  figures  given  above  are  based  on  the  standard  as  iieretofore  considered. 

The  approximate  yardage  and  funds  required  to  raise  the  levees  in  the  districts 
a  grade  3  feet  above  the  1897  high  water,  with  standard  section,  are  as  follows: 

Above  OreenvilU, 


Kew  Rirerton  loop 

Enlarperuent,  atationn  2200-2:^80 
Enlargement,  HtatioiiH  2>;8i)-2»00 
EolArgenient,  stations  .'iiKiO-4168 
Banquette,  station  0-4500 


Quantity. 


Ouhicyda. 

215,000 

70.000 

5,000 

144,000 

270,000 


Prio©. 


10.14 
17 
17 
17 
11 


Amo^ 


ll.f 
« 

29,S 
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Below  ChreenvilU, 


BnlfuverneDt  Station  0-^685 

Baleshed  Loop , 

Banquet te  btation  0-6200... 

Total 


2,086.000 
200,000 
800,000 


8,789,000 


16 
12 
10 


806,250 

24,000 
80,000 


608.280 


Average  price  for  all  work  eqnalB  about  13.5  cents  per  enbio  yard. 

The  enlarurement  of  the  leree  abore  Greenville  from  Station  2092  to  2200  and  Sta- 
tion 2380-2616  is  now  nnder  contract  by  the  leyee  board  to  the  3  foot  grade;  also 
below  Greenville  from  Station  3440  to  3485  and  3505  to  3651  to  2  feet  above  1897 
grade. 

The  ennmeration  need  in  this  report  is  the  same  as  heretofore  employed.  The 
enumeration  of  new  survey  above  Greenville  will  not  be  adopted  until  profiles  have 
been  completed  showing  relative  distances,  eto. 

At  the  time  the  last  Annual  Report  was  submitted  the  high  water  of  1898  had  fal- 
len to  36  feet  on  the  Greenville  gauge.  During  May  it  rose  again  slightly,  but  no 
further  flood  stage  occurred.  The  wave  that  was  at  some  points  in  the  district 
higher  than  that  of  1897  passed  off  without  causing  a  break. 

At  the  preseut  time  the  levees  above  Greenville  are  practically  np  to  a  grade  8 
feet  above  the  high  water  of  1897,  with  the  fullowing  exceptions: 


BUtioDa. 

Number 

of 
stations. 

2002-2137 

2137-2330 

2:430-2012 

2«80-2«00 

38«0-:i930 

3030-4178 

46 

103 

282 

20 

50 

248 

Total.... 

a  838 

Above  high  water,  1807. 


Abont  1.6  feet 
2  to  2.6  feet... 
1.6  to 2  feet... 

2.5  feet 

Ifoot 

1.6  to  2  feet... 


Bamarka. 


Under  contract  with  Invea 
Do. 


Under  oontraol. 


a  Abont  18  miles. 

Much  of  this  is  but  half  a  foot  below  3-foot  grade.  There  are  nnmerous  short 
reaches  not  included  in  the  above  where  traffic  has  worn  from  half  a  foot  to  a  foot 
off  the  top  of  the  levee. 

Above  Greenville  abont  101,199  cubic  yards  still  remain  to  complete  outstanding 
contracts. 

Helow  Greenville,  of  the  contracts  in  force,  about  666,395  cubic  yards  remain  to  be 
put  up.  When  completed  the  line  will  be  to  the  3  feet  above  1897  grade  to  Station 
2108,  abont  40  miles.  From  Station  2108  to  Station  5585,  on  Eagle  Lake,  the  height 
of  the  levee  varies,  but  it  has  been  generally  raised  by  topping  where  needed  from 
1.5  feet  to  2  feet  above  the  highest  water. 

CAYUXQ  BANKS. 

There  has  been  little  caving  in  the  district  above  Greenville  during  the  year.  At 
Waxhaw  the  bank  is  wearing  away,  but  the  levee  is  still  over  1,200  teet  from  the 
river,  and  at  the  present  rate  of  caving  two  or  more  years  will  elapse  before  a  new 
line  will  be  neccHsary.  At  Riverton,  Stations  1592  to  1649  (400  L),  the  river  is  within 
400  feet  of  the  levee,  having  caved  actively  during  the  fall  and  winter.  A  survey 
and  estimate  have  been  made  for  a  new  line,  which  will  be  needed  in  less  than  a 
year. 

The  river  bank  is  very  near  the  levee  at  Eutaw  and  Jenkins,  but  slight  change 
has  occurred  during  the  vear.  As  a  very  little  caving  at  these  latter  points  will 
cause  the  destruction  of  the  levee  unless  there  is  some  change  in  the  direction  of  flow 
after  high  water,  it  may  be  necessary  to  construct  small  loops  a  short  distance  back 
from  the  river  bank. 

In  the  bend  above  Huntington,  and  at  that  place  also,  caving  is  active  when  the 
water  is  nnder  the  bank,  but  it  will  not  be  a  source  of  danger  when  the  Huntington 
Short  Line  is  finished,  which  should  be  by  June  15. 

At  Greenville  the  breaks  in  the  revetment  have  been  repaired,  and  though  the 
leTce  is  at  many  points  directly  on  the  river  bank  it  is  considered  safe  until  lurther 
deterioration  of  the  revetment  work  threatens  its  stability. 

At  Warfield.  Station  288  (485  L.),  the  water  in  the  chute  is  encroaching  on  the 
Utm  slowly,  being  about  275  feet  from  the  same  at  the  present  time. 
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In  the  Yioinity  of  LoDgwood  the  Imnk  ia  o»YiAg|  bat  the  material  ia  hard  and  thi 
late  of  change  slow. 

Below  Leota  the  liTer  has  approached  rery  nearly  the  old  levee.  The  completioi 
of  the  new  loop  insares  a  safe  line  ehoald  the  old  cave  o£f. 

The  bank  continaes  to  cave  in  the  Island  92  reach,  above  Doncansby,  bat  it  is  stil 
over  1,500  feet  from  the  levee  at  the  nearest  point. 

At  Baleshed,  Station  3170,  where  the  temporal^  loop  has  lately  been  constrnctec 
by  the  Government,  the  bank  will  probably  continue  to  cave,  necessitating  the  con 
strnction  of  a  new  levee  located  over  half  a  mile  back  from  the  present  line.  Moct 
depends  here  on  the  position  of  the  channel  after  high  water.  A  continaed  tailini 
of  the  Homochitto  Bar  will  simplify  the  problem  and  redaoe  the  altimate  coet  of  nev 
lines. 

Bat  little  change  has  occnried  at  Shipland.  The  bight  of  the  bend  has  more^ 
downstream,  but  new  departures  may  develop  on  the  recession  of  the  present  higi 
water  that  will  produce  caving  again  hifrher  in  the  bend. 

At  Fi tiers  a  deep  pocket  has  been  made  above  the  landing,  caused  to  a  great  exteat 
by  the  excessively  firm  and  tenaoioas  black  clay  forming  a  point  just  below.  Then 
is  active  caving  l>elow  lAits  point.  Shonld  the  point  be  destroyed  by  the  cnrrent,  as! 
ui  'icipate,  the  river  will  form  a  great  bend^  necessitating  the  construction  of  lon^ 
and  ezpeitsive  back  lines  of  levee. 

From  Hays  to  Shiloh  the  caving  continues ;  at  the  latter  point,  even  daring  bi^ 
water.  A  new  levee  half  a  mile  back  is  under  construction  in  this  reach  and  twi 
protection  loops  have  been  built  to  keep  out  the  water  until  its  completion.  One  oi 
the  loops  was  constructed  during  the  present  high  water  on  very  wet  gronnd  vit^ 
much  difficulty. 

From  Albemarle  to  the  upper  end  of  the  new  Chotard  Levee  of  1897-98  the  baol 
continues  to  cave.  The  new  (levee  boards  loop  being  incomplete  when  the  wats 
oomnienced  rising,  it  was  necessary  to  pat  up  a  temporary  protection  levee  oven 
mile  long  (7,000  feet).  This  the  levee  board  did  at  a  considerable  cost,  owing  ti 
unfavorable  conditions. 

This  bend  continaes  to  cave  to  below  Chotard,  but  with  the  completion  of  tb; 
levee-board  loop  at  Albemarle  it  will  probably  not  reach  the  main  levee  for  eooit 
vears.  The  material  composing  the  river  bank  is  very  light ;  consequently  the  cavinc 
is  very  rapid  and  will  continue  to  be  so  unless  more  tenacious  material  is  encounten4 
or  tliere  is  some  change  in  the  regimen  of  the  river  in  the  vicinity,  varying  the  poii^ 
of  attack  of  the  current. 

It  is  not  a  great  distance  from  the  levee  to  Bteeles  Bayou  which  drains  a  l&rp 
section  of  country  directly  back  of  the  levee,  from  Lakes  Swan  and  Wa8hiugt«o 
(back  of  Leota)  into  the  Yazoo  near  its  old  month.  Should  the  river  cut  its  wsf 
into  this  bayou,  the  point  of  intersection  would  probably  be  the  terminus  of  tk 
levees  in  this  district,  unless  an  immense  sum  o^  money  was  expended  in  tumiii; 
Steeles  Bayou  into  Deer  Creek  or  some  other  channel  east  of  its  present  bed. 

At  Brunswick  the  bank  continues  to  cave;  at  its  present  rate  of  progress  it  wi 
probably  be  necessary  to  construct  a  new  line  there  in  the  course  of  two  or  tbni 
years.  In  the  Brunswick  reach  the  same  conditions  obtain  as  in  the  Chotard  benil; 
light,  sandy  soil,  rapid  caving,  etc. 

COXSTROCnON. 

The  past  season  has  been  very  unfavorable  for  levee  constraction.  The  rainftl' 
daring  the  year  has  been  above  the  mean,  as  shc^n  in  the  accompanying  table  i 
precipitation.  It  has  also  been  so  distributed  over  the  dry  months  that  the  grouU 
nas  been  kept  constantly  saturated,  and  the  depressions,  borrow  pits,  etc.,  generally 
dry  in  the  summer,  filled  with  water.  For  the  dry  months  from  August  to  Noveo- 
ber,  inclusive,  the  mean  given  in  the  table  is  11.91  inches,  while  during  the  ssa 
period  in  1898  we  have  ^.41  inches,  or  more  than  double  that  amount.  ThiB,i3 
conjunction  with  a  winter  of  surpassing  severity,  has  proved  very  disastrons  ti 
levee  interests.  Much  of  the  work  in  this  district  that  would  have  been  oomplet<4 
under  normal  weather  conditions  had  to  be  temporarily  abandoned  daring  the  hig^ 
water  after  topping  incomplete  stations. 

Yellow  fever  of  a  mild  type  prevailed  again  during  the  autumn  montha  of  189^ 
but  with  less  detriment  to  levee  operations  than  in  previous  years. 

A  circular  was  sent  from  this  office  to  the  contractors  working  in  the  district 
advising  them  to  obtain  sufficient  subsistence  supplies  for  labor  and  mules  for  tk 
probable  quarantine  period,  and  urging  local  camp  quarantine,  in  order  to  aveH 
stopping  operations  while  general  quarantine  was  in  force.  This  advice  ws 
generally  acted  on  and  but  little  delav  or  trouble  experienced. 

The  Shippey  and  Kilpatrick  outfit  that  had  been  eniploi^ed  on  the  Illinois  Centnl 
Bailroad  east  of  Clarksdale  was  delayed  by  the  quarantine  in  getting  to  work  <i 
the  new  loop  at  Hays  Landing.    No  outfit  that  was  at  work  suflered  mueh  inoofr 
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venienoe  other  than  shortage  of  labor,  which  generally  oooqtb  in  the  fall  of  the  year 
while  the  cotton  crop  is  being  gathered. 

Unjinished  work, — Of  the  1896  contracts  above  Greeny iUe  two  were  incomplete  at 
the  time  of  snbmittinff  the  last  annual  report,  as  followe: 

Stations  30(M00,  372  L.^  enlargement,  Lmest  Hyner,  contractor. 

Stations  500-600,  976  L.,  enlargement,  E.  B.  Mantle,  contractor. 

These  have  since  been  finishea. 

The  1897  contracts  paid  from  the  $800,000  continnons  allotment  of  1896  have  all  been 
completed,  as  shown  in  accompanying  statement,  with  the  following  exceptions: 

Stations  2700-2800,  419  L.,  enlargement,  McCadden  &  Roach,  contractors. 

Stations  3329-3360,  436  L.,  new  loop,  Mclntyre  &,  Howard,  contractors. 

Stations  3880-3930,  446  L.,  enlargement,  Arnold  &,  DeGaris,  contractors. 

Stations  4150-4200,  460  L.,  enlargement,  Arnold  &  DeGaris,  contractors. 

Stations  4400-45(>0,  476  L.,  enlargement,  T.  Snlli van,  contractor. 

These  will  be  finished  with  the  exception  of  the  two  of  Arnold  &  DeGaris,  which 
may  be  abandoned. 

Below  Greenville  all  the  incomplete  work  of  1897  has  been  finished,  bnt  some  of 
the  1898  contracts  that  were  to  have  been  complete  Febmary  1,  owing  to  the  very 
unfavorable  season  have  been  extended  to  December  1, 1899. 

Huntington  Short  Line  {4S6L.), — The  Huntington  Short  Line,  of  which  seotion  froni 
Stations  3329  to  3360  still  remains  partly  incomplete,  was  constmcted  for  the  purpose  of 
eliminating  the  long  and  dangerous  levee  which  follows  the  river  bank  by  Hunting- 
ton and  Onuts,  a  total  distance  of  about  Hi  miles,  and  obtaining  a  more  permanent 
location  of  less  than  half  the  length  (4^  miles),  where  frequent  temporary  locations 
and  expensive  enlargements  would  not  have  to  be  resorted  to.  The  new  line  throws 
out  8,863  acres  of  laud,  a  large  portion  of  which  (5,868  acres)  is  cultivated. 

Naturally  there  was  much  opposition  to  this  location  by  the  landowners  whose 
property  would  practicMllv  be  made  worthless  so  soon  as  the  existing  front  line 
caved  off  or  was  overtopped  by  a  g^reat  flood.  This  work  was  advertised  and  the  con- 
tracts let  in  six  sections  July  21,  1897.  Much  litigation  was  indulged  in  between 
the  levee  board  and  the  landowners,  but  no  steps  were  taken  to  prevent  construc- 
tion until  January  24,  1899. 

Black  Bayou,  which  the  new  levee  crosses  at  Station  3443,  is  the  natural  drain  for 
most  of  the  country  thrown  out.  During  construction  this  bayou  was  closed 
(December  15, 1897),  thus  cutting  off  all  drainage  and  dsmming  the  rain  water,  which 
eventually  was  backed  up  on  the  unfinished  section,  Stations  3329  to  3360,  prevent- 
ing further  progress.  In  order  to  obtain  drainage  and  complete  the  line  the 
construction  of  a  siphon  was  proposed  of  sufficient  capacity  to  get  rid  of  the 
accumulating  water.  A  contract  was  entered  into,  bnt  owing  to  quarantine  restric- 
tions it  was  impossible  to  get  the  required  pii>es,  valves,  etc.,  until  late  in  the  season, 
lu  the  meantime  the  water  had  risen  considerably  on  the  inclosed  lands,  backing 
ap  into  the  pits  on  the  unfinished  work  and  saturating  the  soil  on  the  center  line. 

As  the  time  for  the  completion  of  the  siphon  contract  had  expired  with  no  pros- 
pect ot  obtaining  the  materials  for  its  construction,  should  an  extension  be  ^^nted, 
It  was  deemed  best  to  cut  the  levee  at  the  bayou  crossing,  thus  gettins  nd  of  the 
impounded  water.  This  was  done  with  teams  and  scrapers  (the  final  cut  beine  made 
with  dyi  amite  December  6,  1898)  at  a  cost  of  $1,012  or  about  27  cents  per  yard,  llie 
desired  relief  was  obtained  and  the  eonstruction  of  the  unfinished  gap  continued 
mitil  nearly  completed,  as  shown  in  accompanying  statement. 

January  24  of  the  present  year  connsel  for  the  landowners  thrown  out  by  the 
short  line  obtained  an  injunction  from  a  Judge  of  the  supreme  court  of  Mississippi 
preventing  the  refilling  of  Black  Bayou.  April  22  this  injunction  suit  came  to  trial 
before  the  local  chancellor  and  resulted  in  the  dissolution  of  the  ii^nnction.  A 
restraining  order  was  then  obtained  from-the  Federal  court  which  prohibits  the 
dosing  of  the  bayou  until  the  second  Monday  in  May. 

When  all  legal  restrictions  are  removed  the  bayou  frill  be  closed  and  the  short 
line  will  become  the  permanent  controlling  levee. 

While  the  damage  to  the  interests  of  the  local  resident  and  property  holder  is 
recognized,  the  great  benefit  to  be^derived  from  x>ermanent  lines  like  the  Huntington 
short  line  is  so  »r  reaching  that  this  damage  must  be  very  great  to  balance  it. 

Permanence  and  economy  of  maintenance  and  future  enlargement  are  very  strong 
reasons  for  a  radical  departure  in  the  location  of  levees  in  the  future.  Not  withont 
regard  to  the  intere^t  of  riparian  owners,  for  whose  benefit  the  levee  is  constructed, 
but  having  in  view  the  necessity  at  all  times  of  damaging  the  few  in  order  that  a 
permanent  and  reliable  system  of  levees  may  be  economically  obtained  and  main- 
tained for  the  greater  benefit  of  the  many.  As  the  flood  plane  rises  with  the  per- 
fection of  the  levee  system  new  lines  become  more  expensive,  and  temporary  or  tenta- 
tive locations  will  surely  incur  expense  beyond  the  power  or  the  Stata  and  the  inten- 
tion of  the  Government  to  contract. 

Slop  Lamding  JLmms.— At  the  time  the  last  report  waa  sabmittad  tha  work  on  tha 
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main  Stop  Landing  loop  had  been  abandoned  temporarily  and  the  high- water 
made  on  a  small  protection  levee.  The  main  line  where  it  crossed  the  extension  o: 
the  lower  end  of  Lake  Bolivar,  (probably  the  old  bed  of  the  lake),  stations  Z^\- 
3215  (436  L),  had  snnk  to  a  very  great  extent,  as  stated  in  the  last  report,  and  co> 
tinned  to  sink  as  new  earth  was  placed  on  it.  September  20,  1898,  a  day  force  4 
fifty  teams  was  employed,  at  $4  per  team  ner  day,  including  all  labor,  etc.,  aod  tb 
levee  bronght  to  grade.  After  obtaining  the  required  height  four  stations  sank,  bi 
not  to  an  alarming  extent,  the  greatest  subsidence  being  3i  feet.  The  mateiisl  b 
the  slope  and  base  of  the  levee  on  the  river  side  was  pushed  out  and  np  by  tk 
weight  above.  In  order  to  control  this  bulging  and  slouching  tendency  and  pi> 
dnce  permanent  equilibrium,  a  berm  was  oonstracted  containing  about  6,600  jaii 
in  front  of  the  sinking  stations,  with  crown  about  83  feet  wide  and  aboat  12  (et 
below  top  of  levee.  This  berm  had  the  desired  effect,  and  the  levee  was  raised  tot 
grade  4^  feet  above  the  hi^h  water  of  1897.  Sinoe  completion  there  has  been  a  ma 
uniform  sinking;  no  bulgin||  or  slonghing.  .  At  the  present  time  the  crown  is  aboc 
4  feet  above  18^  water.  Prior  to  the  construction  of  this  berm  the  foundation  m 
was  tested  to  50  feet  below  the  surface  of  the  ground,  and  found  to  be  a  soft,  slaak^ 
blue  mud  that  had  no  stability  under  pressure.  The  cost  of  oompletinff  this  sinkiBf 
levee,  requiring  about  32,463  cubic  yards,  including  the  berm,  was  $12,407.70,  inclui^ 
.  ing  engineering  expenses,  or  about  40  cents  per  yard.  Taking  into  oonsideratLon  ik 
very  long  haul — over  1,000  feet— and  bad  season,  this  cost  is  remarkably  low. 

Maohins  work. — ^The  enlargement  contract,  Stations  140(K-15(X)  (500  L),  was  cos 
pleted  during  the  season,  with  the  exception  of  about  thirty  stations  which  it  w 
impossible  to  build,  owing  to  water  in  the  pits  and  the  great  difficulty  of  obtainii^ 
drainage.  Beyond  the  old  pits  the  material  was  saturated,  and  though  it  was  p» 
sible  to  handle  it  with  shovels,  teams  could  not  be  employed  at  all — the  mules  iiii 
short  time  would  loosen  the  soil,  and  sink  in  it  to  their  shoulders.  The  haul  ws 
too  great  for  economical  wheelbarrow  work.  In  order  to  continue  constrnctioD  tk 
subcontractor,  James  Cary,  devised  a  hoisting  machine  that  was  used,  oommendi( 
November  24,  1898,  in  coignnction  with  cars,  and  which  proved  a  finilore  owing  i 
the  many  breakdowns,  dne  to  faulty  design.  Under  the  conditions  existing  at  6 
time  it  would  have  worked  to  advantage  if  the  framework  had  been  strong  enon^ 
to  resist  the  strains  to  which  it  was  subjected,  as  demonstrated  in  the  interr^ 
between  the  breakdowns.  The  great  difficulty  experienced  was  the  oonstant  break^ 
ing  of  the  frame  supporting  the  carrying  apparatus  and  car  bodies. 

New  pits  were  made  jnst  beyond  the  old  and  a  track  laid  thence  to  the  base  of  thi 
enlargement,  with  the  necessary  switches,  etc.  Spanning  the  proposed  enlargeme^ 
was  a  frame  composed  of  two  uprights — one  on  top  of  the  levee  and  one  beyond  tii 
base  of  the  slope — supporting  a  trussed  beam  that  in  turn  supported  the  carrier  ss 
cable  on  which  it  traveled.  This  framework  reste  i  on  tracks  at  base  and  crown  c 
levee,  and  was  moved  as  the  enlargement  was  carried  forward.  A  hoisting  engin 
also  on  a  track,  moved  slightly  in  advance  of  the  frame.  The  method  of  operstiij 
was  as  follows : 

The  cars  were  filled  by  shoveling  the  earth  into  them  by  hand  directly  from  tki 
pit.  lliey  then  traveled  by  gravity  beyond  the  center  of  the  old  pit,  and  from  i^fS 
were  pulled  by  mules  to  the  toe  of  the  slope  of  the  enlargement,  under  the  hoisti:( 
device.  The  carrier  clutch  was  lowered,  fastened  to  the  car  bod^,  then  raised  by  i^ 
hoisting  cable,  carried  forward  and  dumped  at  the  desired  point,  and  returned  ■ 
the  trucks  to  be  refilled.  The  accompanying  sketch  ^  and  following  extract  from  tii 
report  of  Inspector  J.  S.  Allen  give  more  fully  the  details  of  the  work  and  tb 
appliances  employed : 

*'  December  15, 1898.  I  have  the  honor  to  mail  you, under  separate  cover,  drantl 
of  the  machine  in  use  by  subcontractors,  Cary  Brothers,  on  Longwood  line,  and  i 
submit  herewith  a  report  as  to  the  construction  and  working  of  the  same:  It  couBisi 
of  a  beam  90  feet  long  made  of  six  2  by  12  inch  pine  planks  placed  flat  on  each  otbs 
and  firmly  bolted,  the  planks  being  so  cut  as  to  oreak  joints  at  about  every  3^  feA 
This  is  strengthened  by  five  truss-rods  placed  as  follows :  One  under  each  loitf 
comer,  on  each  side,  and  on  top.  Under  the  bottom  of  beam  is  a  l^^iuoh  wirecabk 
passed  around  each  end  and  drawn  taut  by  turn-buckles  on  top  and  at  each  eei 
The  beam  is  raised  to  a  distance  of  25  feet  above  the  crown  of  the  levee  and  tak« 
about  a  4  to  1  slope  to  its  sapport  10  feet  outside  of  the  slope  stakes.  On  the  win 
cable  runs  a  trolley  operated  by  a  double  cylinder  20-hor8epower  hoisting  engiss 
placed  on  crown  of  levee,  the  car  bodies  being  thereby  raised  and  carried  up  tkt 
slope  to  any  point  desired.  The  drawings  will  show  the  mode  of  raising  and  diinp- 
ing  the  same,  as  well  as  the  system  of  tracks  by  which  they  are  brought  from  tbi 
pits,  which  at  present  are  distant  about  600  feet.  The  cars  are  6  feet  long,  4  fiit 
wide,  and  2  feet  deep,  giving  a  capacity  of  48  cubic  feet.  Cary  has  under  at 
struction,  on  the  ground,  new  oars  with  a  capacity  of  2  onbio  yards,  with  ed 

1  Omitted. 
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gates  that  open  antomatioally  upon  damping.  These,  howeyer,  are  for  the  other 
machine  that  he  contemplates  patting  ap,  anu  which  will  be  bnilt  on  stronger  lines 
than  the  present  one.  The  oars  are  all  of  pine,  but  should  be  of  seasoned  oak  or  of 
iron.  In  a  haal  of  this  length  the  machine  will  keep  22  cars  basy,  they  being  loaded 
by  men,  30  of  them  being  employed  on  an  average,  distribated  as  follows:  Eighteen 
loading  cars,  4  driyers,  3  track  men,  and  5  at  the  machine,  inclading  the  engineer 
and  foreman.  I  find  that  since  work  began  they  have  handled  11  cable  yards  per 
man,  but  for  a  week  or  ten  days  after  the  start  they  did  poor  work  and  stopped  often 
to  make  changes  and  to  correct  defects.  1  have  harried  them  lately  and  tind  that 
they  now  move  aboat  35  cars  to  the  hoar,  which  woald  give  abuot  15  yards  to  the 
man  or470  yards  for  the  machine.  Since  I  obtained  my  data  for  drawings  they  have 
made  several  improvements,  notably  in  the  arrangement  of  the  first  pulley  from  the 
engine.  He  will  also  change  the  place  of  clutch  for  the  other  machine  so  as  to 
accommodate  the  larger  oars,  and  open  the  end  gate  npon  damping.'' 

Mr.  Allen  estimates  that  ander  lavorable  conditions  470  cubic  yards  can  be  moved 
per  day  by  this  machine.  Under  the  conditions  that  existed  at  Longwood,  with  30 
men  and  4  teams,  this  will  be  about  $60  per  day,  inoladiug  all  expense,  or  about  13 
oents  per  yard.  • 

The  shrinkage  required  on  this  machine  work  was  at  first  20  per  cent,  bat  after- 
wards reduced  to  15  per  cent,  in  view  of  the  fact  that  in  emptying  the  material  fell 
in  the  first  layers  of  the  enlargement  ten  or  fil'teen  feet,  tamping  itself  very  consider- 
ably. Stakes  were  set  for  the  purpose  of  determining  the  shrinkage,  but  the  rain 
washed  the  top  of  the  levee  down  to  such  an  extent  that  no  comparison  or  report 
conld  be  made  other  than  a  general  statement  that  the  material  in  this  machine  work 
seems  to  have  shrunk  very  little.  It  may  be,  thoagh,  that  the  shrinkage  is  slow, 
and  in  time  this  autamped  work  will  show  considerable  change  in  section,  as  the 
wheelbarrow  work  in  Arkansas  did  daring  the  flood  of  1897,  four  years  after  con- 
struction. 

It  U  the  parpose  of  the  sabcontractor  to  nse  a  steam  shovel  or  scraper  for  filling 
the  ca's  at  the  pits,  thns  doing  away  with  the  slower  and  more  expensive  m««thod  of 
shoveling  by  hand.  He  is  also  experimenting  on  a  scraper  worked  by  cable  and 
steam  that  will  place  the  material  directly  in  the  levee  without  resort  to  cars  or  other 
intermediate  appliances. 

As  the  levees  are  forced  back  from  the  higher  ridges  by  caving  banks  and  become 
of  greater  section  and  height,  the  question  of  their  construction  hy  machines  of 
greater  magnitude  and  efliciency  than  the  wheel  scraper  becomes  very  pertinent, 
and  their  use  raises  <^ueetions  of  change  in  speoiHcations— shrinkage,  perhaps  rolling, 
etc. — that  are  very  miportant.  To  my  knowledge  three  methods  besides  the  ordi- 
nary ones  of  teams  and  wheelbarrows  have  been  employed  in  the  coustructiun  of 
levees  on  the  Lower  Mississippi  River.  They  are  by  New  Era  graders,  by  the  machine 
described  above,  and  by  hydraulic  dredges.  The  latter  is  not  feasible  in  this  dis- 
trict, or  indeed  at  any  point  above  the  mouth  of  Red  River,  and  very  few  below  on 
the  Mississippi  River.  Levee  building  by  means  of  hydraulic  dredge  requires  the 
levee  to  be  near  the  river  and  the  material  pumped  suitable  for  construction.  It 
also  requires  timber  obstructions  to  prevent  the  material  from  flowing  off,  and 
insures  the  erection  of  bnt  a  small  portion  of  the  base  of  the  levee. 

The  New  Era  graders  nsed  on  the  levee  board  loop  just  above  Greenville  during 
the  past  season  proved  unsatisfactory,  partly  because  of  the  very  wet  weather  and 
partly  the  very  tough,  lumpy  material  handled.  From  two  to  three  graders  were 
used,  each  requiring  16  mules  and  3  men.  Seven  wagons  were  used  per  grauer,  each 
wagon  holding  a  little  over  a  yard  of  earth.  One  driver  was  required  for  each  wagon. 
A  foreman  and  two  or  three  men  to  dress  the  dump  were  also  employed.  Before  the 
contract  was  completed  an  outfit  of  wheel  scrapers  was  substituted  for  the  graders 
and  wagons. 

Mr.  Andrews,  levee  board  inspector,  estimates  that  the  graders  moved  abont  400 
onbic  yards  per  day. 

On  the  St.  Lawrence  Power  Company's  water-power  canal,  near  Masseua,  N.  Y.. 
which  was  nnder  construction  in  1898,  the  New  Era  and  Western  graders  averaged 
600  to  800  cubic  yards  per  ten- hour  day. 

A  scraper  well  adapted  to  levee  construction  was  also  used  on  that  work,  and  is 
described  in  Engineering  News,  December  15,  1898.     It  averaged  24  cubic  yards  per 
hour.    The  capacity  of  pan  or  bucket  was  3  cubic  yards.    The  engine  was  12^  by  15 
feet,  and  the  span  of  the  cable  way  between  the  supporting  towers  was  720  feet. 
•  •  •  •  *  *  » 

As  before  stated,  with  the  increase  in  height  of  levee  the  introduction  of  modem 
excavating  and  conveying  machinery,  such  as  was  used  on  the  Chicago  drainage  canal, 
and  is  now  employed  in  other  parts  of  the  country,  is  to  be  expected  in  the  near  future* 
Contractors  are  at  the  present  time  figuring  on  cheaper  methods.  The  steam  shovel, 
cantilever, inclined  conveyor,  swinging  and  revolving  derrick,  cable  conveyor,  steam 
ioraperi  flndlnss  tihain  scrapar  and  conveyor  can  all  possibly  be  nsed  to  advantage 
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in  leree  eonstmctlon  when  the  mftteriil  moyad  per  statioD  and  the  magnitnde  d 

the  contract  will  warrant  their  adoption. 

New  Um€$$  required. — The  new  work  that  will  prohably  be  required,  owing  to  tiu 

oaying  of  the  bank,  is  as  follows: 

CMbiojiidi 

Sirerton  Loop,  with  banquettes,  stations  1590-1660  (400  L.) 215,001 

Baleshed  Loop,  without  banquettes,  stations  313&-32I0  (687  L.) 162,5(1 

As  before  stated,  it  is  possible  that  one  or  two  short  loops  will  be  required  ne« 
Jenkins  Landing  (433  L. ),  but  it  is  hoped  that  low  water  will  bring  fiavorable  ehaagei 
makinff  them  unnecessary. 

Preliminary  lines  have  been  run,  one  east  of  Lake  Boliyar  (417  L.)i  leaving  otf 
Catfish  Point,  and  one  east  of  Five  Mile  Lake,  lea  vine  out  Arcadia  (658  L.)i  uii 
thirty  or  more  valuable  plantations  in  the  lower  end  of  Issaquena  County. 

The  land  thrown  out  would  be  approximately  22  and  30  bj^QA'^  miles,  and  th 
yardage  in  the  new  lines  2,000,(XX)  and  1,500,0(X),  respectively,  lliere  is  no  inmiediati 
need  for  these  liues^  and  changes  in  the  river  may  make  their  adoption  eotirelj 
unnecessary  for  some  year&to  come,  but  with  a  continuation  of  the  present  and  pait 
action  of  the  river  in  the  vicinity  of  the  Lake  Bolivar  crossing,  Station  3200  (434  Li 
and  south,  and  in  the  Fi  tiers  to  Shiloh  and  Albemarle  to  Chotud  reaches,  these  shoit 
lines  seem  to  be  the  only  ultimate  solution  of  the  problem. 

Tour  project  for  the  expenditure  of  the  $247, (XX)  allotted  by  the  oommissioD  let 
levees  in  this  district  for  the  season  of  1899-1900  is  in  accordance  with  year  stst» 
menty  as  follows: 

Below  GrssiiviZte. 


SUttont. 


811-000.. 
21118-3135 
8135-3*200 
8210-6220 


Kind  of  work. 


B«nquette . . . 
EnlArgement 
New  levee ... 
Topping 


Besenred  tu  engineeKlng,  repsin,  eto. 


Cnbio 

yside. 


78,000 

sia,ooo 

163,000 
147,300 


Frioe. 


00.14 
.10 
.12 
.25 


GOAt 


010,25 

130,^ 

19. » 

86,  S» 


107.91 

49, » 


217,01 


About  15,000  yards  will  have  to  be  added  to  the  above  for  topping  on  the  'Ea^\t 
Lake  line. 

No  work  bv  the  Government  above  Greenville  is  contemplated,  the  expectstioi 
being  that  the  levee  board  will  be  able  to  construct  the  Riverton  Loop  and  sack 
topping  and  enlargement  as  may  be  necessary  to  bring  the  line  to  a  grade  8  feet 
above  1897  water,  and  construct  such  banquets  as  are  essential,  as  follows: 


Stations. 


0-100 

1340-1460. 
1810-1830. 
1870-1980. 
1580-1650. 
9002-2612. 
2880-2900. 
8880-4178. 


Kind  of  work. 


Banenetto 

;*.r.!do  !r.""'.™;ii".'.; 

do 

Riverton  Loop 

Topping,  0.5  to  1.5  feet. 

Topping,  0.6  foot 

Topping,  0.5  to  2  feet... 


Cnbio 
yards. 


40,000 

$0il5 

80,000 

.10 

10,000 

.10 

25,000 

.10 

216,000 

.14 

28,880 

.25 

240 

.25 

27,384 

.26 

Price.      Cost 


OCOOD* 

8,6009 
1.000.11 
2,600.11 
80,100* 
7,007* 
60.il 
8.8311 


Sfl^VLl 


Other  banquettes  should  be  added,  if  within  the  means  of  the  board*    If  this  Iota 
is  enlarged  instead  of  being  topped,  the  approximate  estimate  will  be  as  follows: 

From  Station  0  to  Riverton  Loop,  inclusive,  as  above $42^000.01 

Enlargement,  Stations  2092-2612 250,000  cubic  yards. 

Enlargement,  Stations  2880-29(K) 5,000  cubic  yards. 

Enlargement,  Stations  3830-4168 144, 000  cubic  yards. 

889|  000  cnbio  y  ards,  at  17  eents . .    67, 880.  (I 

110,490.01 
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Extensive  topping  haa  been  done  by  tbe  levee  board  below  Greenyille,  as  sbown 
in  the  record  oi  their  work;  also  considerable  repairs  and  dike  coustrnotion.  Tbe 
topping  is  generally  not  over  2  feet  above  the  1897  water.    In  accordance  with  your 

Eroject  nearly  all  this  toppine.  from  Station  3210  to  the  lower  end  of  the  Eagle 
rake  line,  will  b^  coyerea  by  Oovemment  topping  to  the  3-foot  grade  with  4-fuot 
crown. 

The  total  expenditures  by  the  levee  board  during  the  year  ending  May  1  is  given 
by  the  assistant  engineer,  Mr.  Somerville,  as  follows : 

Levee  construction,  including  topping,  not  including  retained  percentage. $108, 718. 23 

High-water  expense,  including  short  loop,  Albemarle 5, 811. 53 

Right  of  way  condemnation,  etc 63,218.28 

Total 177,748.04 

KKPAJliS  AMD  TOPPING. 


[  Repairs  to  wave  wash  were  made  in  the  district  above  Greenville,  and  a  small 
!  amoant  of  topping  done  by  day  force  below  Greenville.  All  other  work  is  recorded 
'  in  the  table  of  construction  accompanying  this  report.  Wave- wash  repairs  were 
i  necessitated  by  the  cutting  of  the  river  slope  of  the  new  enlargement  during  the 
high  water  of  1898,  and  also  at  some  points  by  the  rain  wash  on  both  sides.  The 
:  following  table  gives  the  cost  of  these  repairs,  etc. : 

I  Above  OreeHville, 


Ststlona. 


249-201... 
350-419... 
3036-3046. 
3100-8114. 


Sindofwork. 


Price 

team 

per  day. 


Wavewuh 
.....do 


>....do 


$140 
3.95 

4.25 


YardB. 


4,920 
9,920 

2,183 


Total 
cost. 


$1,091.07 
2, 085. 00 

637.50 


Yards 

per 

team. 


20.8 
19.4 

14.2 


Cost 

per 

yard. 


22.2 
21 

29.9 


Gontraotor. 


H.  F.  Watkina. 
P.  F.  Lamb. 

Hugb  Morgan. 


Twenty-four  stations  were  sodded  at  a  cost  of  $13.75,  or  about  67  cents  per  station. 

Below  Chreenville, 


Sutlona. 

S^indof  work. 

Price 

team 

per  day. 

Yards. 

Total 
cost. 

Yards 

per 
barrow. 

Cost 

per 

yard. 

Bemarks. 

837-862 

885-880 

Topping 

Filling  holes 

ToDDins......... 

1  Wheel- 

bar- 

J   rows. 

Is,  260 

$891.06 

7 

Centt. 
27.4 

r Government  force 
<    to   be  deducted 

890 

i    from  contract. 

^Vfty^MMg^  ...■••.•■ 

This  includes  fi^lght  bills  and  all  expense. 

This  latter  work  is  included  in  the  statement  of  construction  on  regular  contracts. 

VEBD  CUTTINa. 

The  weed  cutting  during  the  year  above  Greenville  was  done  by  Government 
force  and  below  Greenville  oy  contract.  That  above  Greenville  was  cut  partly  on 
one  side  only,  owing  to  enlargement  contracts  under  ooustrnotion,  and  part  on  both 
aides.    Some  new  work  required  no  catting. 

On  the  entire  line,  from  Stations  0  to  4618,  4,267  stations  were  cut,  at  a  cost  of 
$1,468.10,  or  34.4  cents  per  station. 

Below  Greenville  a  contract  was  made  and  tbe  weeds  cut  from  Stations  2108  to 
5200  (2,748.31  stations),  some  stations  being  omitted,  as  above,  for  30  cents  per  sta- 
tion, or  total  expenditure  of  $824.50. 

In  maintaining  the  levee,  weed  cutting  is  very  essential,  as  it  induces  a  good 
^rrowth  of  grass,  which  adds  greatly  to  the  strength  of  the  slope.  Below  Green- 
ville, on  the  enlargement  under  contract  in  l^98,  the  contractors  were  required  to 
cnt  the  weeds  and  sod  on  the  back  slope,  thus  doing  away  with  the  necessity  of 
claaring  that  portiim  of  the  line. 
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HIOH  WATER  1899. 

The  high  water  of  the  present  year  came  mainly  from  the  Ohio  and  its  tribntaria 
the  Upper  MiaeisMippi,  Mitwoiiri,  ArkauMHS,  nnd  White  contributing  very  little.  Is 
waa  generally  more  than  3  feet  below  the  highest  water  and  of  short  dnratiooa 
this  district.  At  Cairo  it  remained  near  the  crest  for  about  sixteen  days,  and  re^bi 
a  stage  of  46.2.  The  only  high-water  work  necessary  was  sackin*;  to  prevent  v.in 
wash,  the  maintenance  of  sack  and  brnsh  revetment  at  end  of  dikes,  general  wsta 
ing,  and  the  oonstrurtion  of  two  small  protection  leveea,  one  by  the  GoTemmeat  ax 
one  by  the  levee  board. 

The  levee  board  paid  for  all  high- water  labor  except  on  the  protection  loops 
Shiloh  Landing,  the  Government  furnishing  the  materials,  sacks,  Inmber,  etc.  Wht? 
the  Government  had  inspectors  and  lodmen  employed  they  saperintended  the  h\^ 
water  operations. 

The  district  was  divided  as  follows: 

Coahoma  County  line  to  Kutaw,  under  snpervislon  of  levee  board* 

Entaw  to  Greenville,  under  supervision  of  Government ;  J.  D.  Van  Meter,  inspeck 

Greenville  to  Station  2300,  under  supervision  of  Government;  A.  M.  Todd  oi 
J.  S.  Allen,  iuHpectors. 

Stations  2300  to  3980,  Fitlers,  under  supervision  of  levee  board. 

Station  3980,  Fitlers,  to  Station  4400,  ii^oadia,  under  supervision  of  GoYenuDCtf 
Q.  G.  Smith,  inspector. 

Stations  4400  to  5400,  under  supervision  of  levee  board. 

With  the  exception  of  the  Longwood  front,  where  the  front  slope  of  the  levee  n 
very  steep,  on  the  levee  under  Government  supervision  practically  no  high-wav 
work  proper  was  done  and  little  or  no  material,  saoks,  etc.,  used. 

The  accompanying  table  gives  the  materials  used  and  the  cost  of  high- water  wn 
obtained  from  the  levee  board  officials. 

The  revetment  at  end  of  dikes  above  Greenville,  placed  by  the  levee  board,  tboir 
not  subjected  to  a  great  current,  as  would  have  been  the  case  with  the  water  3  it 
higher,  proved  very  substantial  and  effectiye.  They  were  constructed  in  the  nsa 
manner  of  a  layer  of  brush  covered  with  sacks  filled  with  earth. 

As  the  new  loops  at  Hays  Landing  and  Albemarle  (the  latter  under  eonstnictii 
by  the  levee  board)  had  not  been  completed  before  the  high-water  season,  it  becas 
necessary  to  construct  temporary  ones,  on  which  to  fight  a  high  water  if  one  cam 
Two  were  put  up,  one  by  the  Government  just  above  Shiloh  and  one  by  the  hn 
board  at  Albemarle.    These  were  completed  before  the  water  eame  over  the  bank. 

The  caving  continued  at  Shiloh  during  high  water,  threatening  the  line  below  tii 

f protection  loop  constructed  before  the  rise,  necessitating  an  extension  of  the  ts 
oop.  A  sketch  >  showin j^  the  bank  line  before  active  eaving  began  and  at  the  pi^ 
ent  time  accoaipanies  this  report.  The  conditions  were  very  unfavorable;  the  vav 
against  the  front  levee  and  a  pond  of  seep  water  behind. 

The  first  temporary  loop  was  completea  about  March  25  and  from  that  date  uid 
April  13  the  caving  was  not  alarming;  indeed,  rather  the  reverse,  insuring,  I  thoagi 
the  permanence  of  the  front  line  during  the  nigh  water. 

April  13,  however,  the  caving  became  very  active,  and  as  the  center  of  the  ftft 
levee  was  but  about  300  feet  distant  at  the  nearest  point  and  the  bank  eaving  fromS 
to  30  feet  in  a  day  I  deemed  it  advisable  to  construct  another  loop,  in  apite  of  the  gitf 
difficulty,  and  obtained  your  approval  for  the  same. 

April  14,  Mr.  Robert  Johnson's  (subcontractor)  force  of  teauis  was  employed  att 
per  day  including  all  labor  and  work  commenced  with  51  teams.  Thirty-five  ddC 
scrapers  were  used  at  first,  but  afterwards  they  were  given  up  and  wheel  scrip* 
employed,  dry  material  being  carried  from  the  old  levee  on  to  the  new.  An  aver0 
of  84  teams  and  over  161  wheelbarrow  men  were  used  per  day.  The  entire  nam'' 
of  laborers  being  about  300  per  day  and  the  levee  containing  about  17,900  cd^ 
yards,  practi<-aliy  finished  April  22.  A  levee  of  small  section  on  which  a  high-war 
fight  could  have  been  made  was  up  at  10  o'clock  on  the  night  of  the  19th,  or  V* 
days  after  beginning  active  operations.  This  was  raised  and  enlarged  to  a  eeir.- 
between  9  and  10  feet  in  height,  with  about  7-foot  crown  and  slopes  averaging  aM 
2^  to  1.  In  course  of  oonstruction  much  ditching  had  to  be  resorted  to  in  order'' 
drain  off  the  seep  water.  The  planters  in  the  neighborhood  cooperated  prouiptlj  f 
my  request  by  requiring  their  farm  hands  to  man  the  wheelbarrows,  and  their  luf 
agers  to  act  as  foremen.  Permission  was  obtained  from  the  governor  by  Mr.  Li- 
Dulaney  to  use  the  convicts  employed  on  Dnlaney's  plantation  in  the  emergecr 
Seventy-five  men  were  procured.    The  convict  force  was  paid  by  the  levee  bosnl., 

A  quarter  boat  and  two  barges  were  used  and  about  60  laborers  from  Grseoxi) 
employed  in  addition  to  the  others  mentioned.  The  laborers  subsisted  were  paid! 
ner  day ;  those  subsisting  themselves,  $1.25.  Subsistenoe  cost  23.4  cents  raw  » 
1.6  cents  served. 


I 


1  Omitted. 


APPENDIX  W  W — ^BEPOBT  OF  MISSISSIPPI  RIVER  COMMISSION.     3563 

The  farm  laborers  and  their  bossea  did  remarkahlj  faithful  and  effloient  work. 
The  coDvicts  made  a  much  poorer  shitwing. 

The  following  statement  gives  the  details  of  the  work,  cost,  ete.  Inspector  G.  G. 
Smith,  and  his  assiHtants,  0.  J.  Coney,  George  Stephan^,  and  M.  J.  Pilcher  deserve 
special  commendation  for  their  untiring  energy  and  laitbfulness  day  and  night  in 
conducting  these  high-water  operations  under  the  most  trying  and  difScult  condi- 
tions, with  unorganized  and  unskilled  labor: 

Statement  stowing  oosi  of  high-water  protection  loop  at  Shiloh  Landing,  Mis$.,  April,  1899» 

Team  hire  paid  Robert  Johnson $3, 328. 00 

Team  hire  paid  Shippey  &,  Kilpatrick 36.00 

Payrolls,  including  all  labor,  etc 2, 145.76 

Cost  of  subsistence  on  quarter  boat.... 225.61 

Cost  of  supplies  on  quarter  boat 22.29 

Lumber  received,  84,188  feet  B.  M.,  worth $458.89 

Lumber  returned,  33,228  feet  B.  M.,  worth 445.93 

ILiumberused 12.96 

Cost  of  towing 223.70 

Total 6,994.32 

Contents  of  leyee,  17,901  cubic  yards;  cost  per  yard,  not  including  convict  force, 
SO  cents. 

The  oonyiot  force  furnished  by  the  levee  board  that  worked  amounted  to  164  days' 
labor,  which  should  not  cost  over  $400.  Bills  for  the  latter  have  not  yet  been  sub- 
mitted to  the  levee  board. 

Details  of  cost  of  team  and  barrow  work,  not  including  sabsistence,  transporta- 
tion or  other  expenses,  are  as  follows: 

Team  work. 

Per  cent  of  work  done 53 

Total  yards  moved  by  teams 9,545 

Total  number  of  teams 841 

Totoleostof  teams,  at  $4 $3,364 

Cubic  yards  per  team 11.34 

Cost  per  yard,  oents 35.34 

This  inolades  all  teams  on  work;  those  handling  brush,  barrows,  planks,  eto. 

Wheelbarrow  work, 
[Inolnding  ooiiTicts.] 

Per  cent  of  work  done 47 

Total  yards  moved  by  barrows 8,356 

Total  number  of  barrows 1,292 

Total  cost ofbarroiw sat $1.25 ; $1,615 

Cubic  yards  per  barrow 6.46 

Coat  per  yara,  oents 19.38 

Convicts- 
Total  yards  moved  by  convicts 1,386 

Total  number  of  convicts 300 

Cnbio  yards  peroouviot .- 4.62 

SEEPAGE  OBSERVATIONS. 

Before  the  high  water  subsided  the  levee  was  examined  carefully  throughout  the 
entire  district  for  the  purpose  of  observing  the  effect  of  the  water  on  the  material  of 
the  levee  proper  and  the  land  directly  behind  it,  with  the  result  shown  in  the  accom- 
panying table.  ^  It  may  be  briefly  stated  that  the  water  was  too  low  and  of  too  short 
duration  to  produce  much  effect  on  the  embankment  or  the  foundation.  Generally 
speaking,  there  was  no  seepage  on  the  back  of  the  levee,  but  the  ground  was  satu- 
rated in  most  places,  as  it  generally  is,  for  distances  varying  with  the  local  conditions, 
material,  drainage,  etc.  The  information  gained  can  be  of  little  value  in  determin- 
ing what  the  section  will  be  subjected  to  in  a  really  high  water  and  what  the  effect 
will  be. 

It  has  been  snggested  that  the  specifications  be  modified  so  that  oontraotors  would 
be  eompentated  for  all  ditching  at  the  cost  per  yard  bid  on  the  ambankmemt;  thii 

lOmittML 
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I  think  in  very  desirable.  The  engineer  should  have  fhe  aathoritj  to  reqnin  la 
contractor  to  cut  such  ditches  as  he  deeuied  necessary,  paying  him  as  stated.  Udc« 
the  prenent  regulation  much  trouble  is  experienced  by  the  contractors  refusing  toi- 
necessary  drainage  because  of  the  extra  coat  that  they  had  not  calculated  oni 
submitting  bids. 

I  desire  to  reiterate  what  I  have  urged  in  other  reports,  i.  e.,  the  preventioc' 
damage  done  by  using  the  top  of  the  levee  as  a  road.  The  recent  survey  abt« 
Greenville  shows  numerous  places  where  the  crown  has  been  cut  dowi^overa  i*t 
in  a  short  time,  at  one  place  by  hauling  logs  on  the  levee,  and  at  others  by  rid:: 
and  driving  on  it. 

Lines  of  posts  have  been  placed  across  the  levee  by  the  Government  during  i 
year  at  intervals  of  about  a  half  a  mile,  and  the  levee  board  officials  have  proui>« 
to  have  those  driving  on  the  levee  arrested  and  prosecuted,  all  to  no  effect.  T* 
posts  in  many  places  are  cut  off  or  pulled  up,  and  the  people  using  the  levee  ati 
roadway  are  not  prosecut'ed.  Refusal  by  the  Government  to  spend  money  in  !/ 
couHtruction  of  levees  unless  their  maintenance  unimpaired  by  wagon  trsTeS 
guaranteed  would  probably  cure  this  evil. 

The  money  expended  during  the  year  is  shown  in  the  accompanying  atatemex: 
The  totals  are  as  follows : 


CcMt  of  constmction 

MHiiitt-nunce  and  repnira  .... 
EngiueeriDg,  i]iBp«)Ctiun,  etc. 


1354.245.10 
J  9, 974  39 
23. 984.  (13 


Peree* 


ToUloost I      398,204.12 


I 


This  in  eludes  $743.90,  charged  to  the  district  by  Mr.  Rider  for  steamboat  inspa* 
tion  trips  during  the  year. 

Neiv  repairs. — The  Ions  to  new  levees  by  wave  wash  and  preventing  the  growth t 
sod  during  the  high  water  will  be  replaced  by  the  contractor  or  hired  force  dm?; 
tlie  coming  Reason.  It  is  impossible  to  state  the  exact  extent  of  this  work  until  J* 
water  falls  farther. 

^Surreif  of  levee  above  Greenville, — The  levee  from  the  Coahoma  County  line  has  btc 
remeasiired  in  the  last  two  months  and  iron  stakes  and  red  stakes  set.  All  bencki 
have  been  tested  and  elevations  of  iron  stakes  and  top  of  levee  obtained. 

Also,  cross  sections  every  500  feet  have  been  noted  and  notes  of  topography  ai; 
drainage  Re<-nred  for  use  in  estimating  future  enlargement  and  new  work.  The  toa 
cost  ol  the  work  was  as  follows: 

Survey,  stations  ,0  to  4S85  above  Greenville. 

Party  February  20  to  April  24,  pay  roll $m^ 

Team , l^* 

Traveling  expenses  of  recorder  and  rodnian 122.* 

Cost  of  new  iron  bench  marks %■'* 

Freight  b'ils  on  team,  etc 7.^ 

Total 821  ii 

Owing  to  the  high  water  it  was  impossible  to  measure  some  of  the  sections  on  tk 
river  side.  These  measMrements  will  be  made  at  a  probable  additional  cost  of  abvd 
$130.  making  the  total  cost  about  $!:>50. 

The  levee  measured  was  81  miles  in  length,  making  the  cost  per  mile  to  datesbc^i 
$10.  More  than  60  per  cent  of  this  cost  was  chargeable  to  locating  the  iron  benches 
etc.,  and  the  delay  caused  by  their  placing. 

From  the  notes  obtained  on  this  survey  a  profile  is  being  made  which  will  sbo« 
all  iuiormation  pertaining  to  the  levee  at  the  present  time. 

A  map,  giving  new  enumeration,  will  be  submitted  as  soon  as  the  profile  is  co» 
pleted. 

This  report  is  accompanied  by  the  following  statements  and  drawings: 

Statement  of  details  of  construction  during  the  year. 

Statement  of  seepage  during  high  water.^ 

Statement  of  expen<litures.^ 

Statement  of  raunfall. 

■  Omitted* 
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Statement  of  leree  board  constmotion  and  ezpenditorea* 
Map  Bhowing  backwater  at  lower  end  of  district.^ 
Map  showing  change  in  bank  line  at  Shiloh.' 
Profile  of  high -water  grade.  ^ 
Drawing  of  hoisting  machine  nsed  at  Longwood.* 

In  accordance  with  your  verbal  instructions  the  map  of  the  district  showing  the 
chauigeB  in  alignment,  new  lines,  etc.,  is  omitted. 
Yonrs,  respectfully, 

H.  St.  L.  Coppi^iEy 
Aitisiant  Engineer, 
Capt.  H.  0.  Nbwcomer, 

Corp$  of  J£ngineer$,  U.  8.  A. 


BahifM  at  Qreenville,  M%99,,from  January,  1886,  to  April,  1899,  incluHve^ 


aiiiiaTy... 

ebruary.. 

'*roh 

^  prU 

^ay 

Ijrane.  •*.... 

July 

I^agnst.... 
September. 
October.... 
November . 
jDeoember.. 


Tutal 


1886. 


Ineh€9. 
7.80 
5.61 
6.69 
4.7S* 
1.20 
4.81 
2.80 
2.90 
2.98 
2.81 
0.89 
2.97 


1887. 


\Inehes. 
8.62 
4.41 
2.74 
1.90 
8.13 
4.28 
5.82 
2.20 
8.61 
8.76 
.97 
6.04 


50.15 


42.87 


1888. 


Inehst, 
6.11 
2.41 
9.88 
1.65 
4.54 
8.95 
2.28 
10.39 
2.69 
1.61 
8.80 
8.89 


53.29 


1889. 


Inehst, 
4.89 
2.71 
1.85 
2.60 
4.08 
7.00 
4.60 
1.86 
4.05 
.40 
5.92 
1.05 


40.95 


1890. 


Inehea. 
4.98 
6.80 
6.68 
11.01 
4.67 
2.81 
2.23 
2.00 
4.94 
2.79 
1.48 
3.94 


53.37 


1891. 


Inehet. 
3.79 
8.88 
4.48 
2.24 
8.42 
3.02 
12.82 
2.44 
1.54 
.86 
5.40 
8.40 


51.24 


1892. 


Inehet, 
5.59 
8.60 
3.91 
9.74 
2.93 
2.54 
0.26 
3.50 
6.96 
.80 
2.44 
6.54 


57.80 


1898. 


Ineh«§, 
4.63 
5.27 
2.70 
5.69 
7.89 
6.59 
2.83 
2.87 
2.67 
.34 
6.34 
1.87 


48.09 


t^annaiy.. 
iFebmary 
'March  ... 
ril  .... 


ay....... 

une....— 

.  uly 

JAugnst ... 
September 
October... 
November. 
iDecember . 


Total. 


1894. 


Inches. 

7.23 

3.18 

8.98 

4.08 

.57 

.33 

5.15 

5.8^ 

1.77 

1.36 

.34 

4.24 


42.61 


1895. 


Inehea. 
6.83 
1.25 
7.37 
1.70 
1.38 
11.28 
4.61 
6.02 
.32 
1.32 
3.72 
3.57 


48.87 


1896. 


Inehea, 
2.50 
4.03 
7.77 
2.30 

.92 

.92 
1.25 
1.44 

.71 
2.89 
5.68 

.29 


81.64 


1897. 


Inehea. 
4.60 
4.21 
11.37 
1.07 
6.19 
1.09 
4.43 
2.72 
.02 
1.76 
8.67 
9.12 


61.04 


Mean  12 
years, 


Inehea, 
5.13 
4.35 
6.10 
4.14 
3.36 
4.02 
4.74 
3.66 
2.68 
1.68 
8.80 
8.91 


47.66 


1898. 


Inehea. 
8.88 
8.05 
3.13 
4.18 
8.28 
2.40 
1.69 
7.95 
5.75 
6.03 
4.68 
1.40 


52.01 


1899. 


Inehea. 
5.38 
4.41 
5.44 
2.24 


1  Omitted. 
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finbto  jardt- 
lohine  mnd  <ian 

BeapectfollT  aubmlttod, 

a.  St.  It.  QottiM,  Auitlant  E^intti 
Qbxkmvillk,  Uiu,,  Maf  1, 1899, 
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!rdbU  Bhcwing  leoee  eonttrucUon  hy  the  MUsisaippi  State  letfee  hoara  Mag  1,  2S98,  to  May 

1, 1899. 


Stations. 


5O0 

15*5 

187U-1900 
2006-2200 
2942 

Sooi-asira! 

4485-4545 
4574-4581 
4591-4617 
4581-4591 
2 102-21 50 
27:15-2742 
2794-2813 
287:1-2901 
3000-3500 
3500-3560 


4750-4880 

Protection  loop  at  Albemarle. 


Total. 


Milea 
below 
Caiia 


} 


87f  L. 

400  L. 
403  L. 
405  L. 
431 
436 
478 


L. 
L. 
L 


479  L. 


479 
514 


L. 
L. 


530  L. 

535  L. 
545  L. 

507  L. 


Cabio 
yardftin 
oontract. 


8,930 
22.318 


{ 


82,260 

25,495 

1,817 

200,004 

81,000 

13,811 
8.700 

4,520 

25,180 

25,000 
131,860 
156.5;i5 
161, 349 

76,718 


Cnbio 

yards  in 

place. 


8,980 

22,313 

5,169 

19,295 

25,485 

1,817 

200,004 

28,484 

13,811 
8.700 

4,520 

25.150 
4,166 
26,312 
85, 686 
124,396 
76,713 


670.961 


Price  per 
cnbio 
yard. 


Omti, 


14 
11.5 
14.8 
17 


13.44 

21.97 

9.4 


13.5 
12 
15 
15.4 


Team 

price  per 

day. 


$4.00 


Bxtraa 
paid. 


$12.00 


4.00 


4.00 
4.00 


4.00 


4.00 


188.75 
893. 19 


503.94 


Total  ex- 
pended. 


1522.45 

8, 135. 82 

605.27 

2,345.30 

4.834.15 

863.40 

26,880.53 

5.479.68 

1.298.28 
936.00 

1^520.00 

11,884.00 
478.05 
2,688.82 
10.924.97 
16.274.40 
19,lia22 


108,124.29 


High-water  expenditures, 

Labor,  material,  etc $3,943.88 

Topping  stations  3700-4000 1,008.00 

Topping  stations  4250-4350 390.00 

Extension  of  protection  loop  at  Albemarle 459.65 

Total 6,801.63 

Respectfully  submitted. 

H.  St.  L.  Coppi&Ey  Aeeistant  Engineer. 
Gbkbnville,  Mis8.|  May  1, 1899. 


BEPORT  OF  MR.  X.  O.  TOLUKOXR,  ASSISTAMT  ENOINKXB. 

Qrbbnyillb,  Miss.,  May  1, 1899, 

Captaih;  I  baTe  the  honor  to  submit  the  following  report  of  operations  in  the 
Upper  Tebsas  Levee  district,  from  May  1, 1898,  to  May  1, 1899: 

In  accordance  with  instructions  contained  in  your  circular  letter  of  August  10, 
1898, 1  relieved  Assistant  Engineer  W.  S.  Brown  of  the  Upper  Tensas  Levee  district 
in  Louisiana  September  1,  1898,  thereby  assuming  charge  of  the  entire  district. 
This  reorganization  was  believed  to  be  more  efficient  and  economical  for  the  admin- 
istration of  the  public  service. 

This  report  covers  the  Tensas  Basin  in  Louisiana  for  the  period  from  the  annual 
report  of  Ma^  1.  1898,  to  September  1, 1898,  under  the  direction  of  W.  S.  Brown, 
assistant  engmeer. 

UPPER  TENSAS  LEVEE  DISTRICT  (402  TO  606  MILES  BELOW  CAIRO). 

This  district  extends  from  Red  Fork,  on  the  Arkansas  River,  to  a  point  in  Louisi- 
ana opposite  Warrentoii,  Miss.  There  is  a  continuous  line  about  172.2  miles  long, 
extending  from  Costello's  gin,  on  Amos  Bayou,  along  that  bayou  and  Cypress  Creek 
to  the  Mississippi  River  (13  miles),  and  thence  along  that  river  to  the  lower  end  of 
the  district  (159.2  miles). 

The  district  is  partially  protected  from  overflow  from  the  Arkansas  River  by  a 
levee  running  along  that  river  from  near  Pine  Bluff  to  the  foot  of  Lake  .Jefferson. 
From  Pine  Bluff  to  Red  Fork  the  line  is  of  comparatively  weak  section,  built  and 
maintained  by  local  authorities  and  railroad  interests.  From  Red  Fork  to  the  foot 
of  Lake  Jefferson  (12.4  miles)  the  line  was  built  in  1894-1896  by  the  United  States 
with  the  standard  section  of  8-foot  crown  and  slopes  of  1  on  3,  without  banquette. 

The  total  yardage  in  this  district  May  1,  1898,  was  about  24,042,150  oubio  yards 
the  United  States  haying  built  about  16,800,197  cubic  yards. 
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Durioff  the  past  Tear  there  has  been  added  to  the  line  aboat  1,456,590  cabie  jvk 

Said  for  by  the  United  States,  and  aboat  617,082  onbio  yards  paid  for  by  the  Teas 
Aiiin  and  Filth  Lonisiana  districts  and  State  of  Louisiana. 
The  length  of  line  thrown  out  by  the  constrnction  of  the  new  I<Mip8  wai  abtf 
9,400  feet,  containing  abont  236,059  cnbic  yards. 

Tabalate<l  statements  of  expenditures  and  work  done  by  the  United  States  sec» 
pany  this  report. 

At  the  close  of  the  annual  report  of  1898  the  following  work  was  under  eootnt 
for  construction,  the  established  grade  being  8  feet  above  the  high  water  of  1897 


In  Louisiana: 
Stations  0-  256,  520  R.  (complets.) 
Stations  3428-3560,  583  R.  (inoomplek 
Stations  4432-4452,  603  R.  (oomplete). 
Stations  4452-4472,  603  R.  (complete). 
Stations  4472^4492,  604  R.  (oomplete). 
Stations  4492-4507,  604  R.  (oompleto). 
Stations  4540-4551,  605  R.  (oomplete). 


In  Arkansas! 
Stations   180-  230,  425  R.  (complete). 
Stations   420-  484,  427  R.  (incomplete). 
Stations   630-  660,  430  R,  (incomplete). 
Stations  1080-1200,  441  R.  (incomplete). 
Stations  1490-1510,  449  R.  (complete). 
Stations  1740-1780,  452  R.  (complete). 
Stations  1810-1941,  466  R.  (incomplete). 
Stations  3160-3185,  496  R.  (incomplete). 

StaiionB  1810-1941  (466  £.).— This  work  was  poorly  managed  from  the  VBginnBb 
the  contractor  grossly  failing  t-o  comply  with  the  terms  of  the  contract,  l^e  «x 
was  relet  to  lir.  Ben  Talley  at  22  cents  per  cubic  yard,  being  an  advance  of  6  mb 
per  cnbic  yard  on  the  contract  price,  thas  taking  up  about  the  retained  percenti9. 
rhe  repeated  heavy  rains  and  rising  river  made  it  necessary  for  Mr.  Talley  to  a- 
pend  work  in  February,  1899. 

Contracts  Stations  4432-4452,4452-4472,4472-4492,  and  4492  to  4507  closhig  Bi^ 
Crevasse,  have  all  been  completed. 

The  records  of  the  Weather  Bureau  at  this  station  (Greenville)  give  an  ezoeaps 
number  of  rainy  days,  which  were  generally  distributed  throughout  the  fiscd  yc 
The  mean  rainfall  in  August  was  7.9  inches,  and  from  that  time  on  till  March  « 
never  less  than  4^  inches,  except  in  December.  The  number  of  actual  rainy  d« 
being  100,  add  to  this  75  days  to  cover  time  lost  waiting  for  work  to  dry  oat  sit- 
ciently  to  resume  operations,  which  will  give  nearly  half  the  year  as  being  Ic- 
This  shows  a  condition  which  is  almost  unprecedented  in  the  history  of  levee  bal- 
ing, and  together  with  the  time  lost  by  quarantine  in  the  early  fall  of  1896,  was  » 
cause  of  contractors,  almost  without  exception,  being  behind  in  closing  up  tbr 
work,  and  in  the  majority  of  instances  losing  money.  Ample  credit  should  be  (pie 
to  nearly  every  contractor  in  the  district  for  excessive  effort  in  tiie  way  of  draiDi^ 
and  other  work  necessary  to  overoome  the  conditions,  which  efforts  were  Id  msr 
instances  of  no  avail.  This  extra  effort  and  expense  on  the  part  of  the  oontnctf 
had  led  to  a  nnmber  of  the  contracts  being  extended  from  time  to  time.  An  ext- 
tion  of  the  completion  of  the  work  within  the  time  first  set  would  have  been  rointf 
to  them,  and  in  the  nature  of  demanding  what  was  nearly,  if  not  entirely,  impossili- 

The  contracts  from  Stations  4507  to  4540  and  4551  to  4570  (Louisiana),  which  we 
awarded  to  the  J.  S.  McTighe  B.  C.  &,  1. 1.  Co.,  have  had  no  work  done  on  them  by  as 
contractors  owing  to  the  fact  that  nearly  the  whole  time  since  the  letting  thesf' 
face  has  been  thoroughly  saturated  and  the  deep  and  wide  borrow  pits  mled  wis 
water.  The  contract  time  has  expired  on  this  work.  The  work  from  Stations  4^ 
to  4570  has  since  been  topped  to  a  grad«^  3  feet  above  high  water  of  1897  by  J.t. 
McClellan  under  informal  contract  with  the  United  States.  Contract  Stations  4^ 
4540  was  partially  topped.  This  work  was  done  under  adverse  conditions,  and* 
the  river  had  been  stationary  with  favorable  conditions  for  an  early  fall  it  wss  ft- 
pended  on  April  22. 

On  the  contract  of  Arnold,  DeOaris  A  Co.  Stations  4540-4551  (606  R.),  part  of  ^ 
levee  slope  during  high  water  of  1898  slid  partly  away  from  the  crown  on  each  sii 
This  happened  at  the  maximum  rise  of  1898,  and  as  a  sudden  decline  set  in  wet 
was  suspended,  and  after  being  allowed  to  dr^  out  work  was  recommenced  jstf 
prior  to  high  water  of  1899,  and  the  levee  finished  up  to  about  net  grade.  Tte 
same  section  then  slid  oat  as  before.  Following  this,  permission  was  asked  v 
relieve  the  contractor  of  this  work.  This  has  been  done  with  your  consents  Itf 
satisfied  that  the  work  can  be  made  to  stand  if  done  during  a  dry  season  and  ua^ 
time  allowed  for  the  work  to  settle  before  another  high  water,  without  giMtf 
expense  than  the  original  contract  price. 

Bid$  opened  July  6, 1898. 


In  Arkansas  * 
Stations  1780-1810,  466  R.  (Incomplete). 
Stations  1942-2047,  468  R.  (incomplete). 
Stations  8400-3500,  505  R.  (incomplete). 
Stations  3500-3600,  506  R.  (incomplete). 
Stations  3600-3700, 508  R.  (incomplete). 


In  Lonisiana: 
Stations  2411-2500.  662  R.  (incomplete^ 
Stations  2810-2931,  574  R.  (ineomplstel 
Stations  2931-3031,  576  R.  (inoompieteV 
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Bid9  opened  Auguei  19, 1898. 


In  Arkansas  s 
BtatioDS  34-  48,  426  R. 
Stations  620-  605,  429  R. 
Stations  605-  630,  430  R. 
Stations  710-  750,  432  R. 
Stations  1200-1240,  442  R. 
Stations  1730-1740,  451  R. 
Stations  2740-2850,  490  R. 
Stations  2850-3065,  494  R. 
Stations  3185-3400,  496  R. 
Stations  3700-3760,  509  R. 
Stations  8100-3160,  494  R. 


(oomplete). 

(incomplete), 

^incomplete). 

(complete). 

(incomplete). 

(complete). 

(incomplete). 

(complete). 

(complete). 

(complete). 

(incomplete). 


InLonisftna: 
Stations  2500-2601,  564  B. 
Stations  3031-8118,  577  R. 
Stations  3118-3197,  597  R. 
Stations  3197-8277,  580  R. 
Stations  3277-^10,  579  R. 
Stations  3810-3328,  582  B. 


(incomplete), 
hnoomplete). 
(incomplete), 
(incomplete). 

i  oomplete). 
incomplete) 


The  incomplete  work  on  the  above  contracts  was  topped  by  the  contractor  or  at 
his  expense  by  the  Government  in  advance  of  the  hiffh  water. 

The  following  bids  were  opened  on  the  respective  dates  given  below s 
jyi  ^rhansas. 

Stations  150-214,  405  R.  (complete),  October  15, 1898. 

Stations  680-710,  481  R.  (complete),  November  11,  1898. 

Stations  90&-931,  438  R.  (incomplete),  November  9,  1898. 

Stations  1240-1490,  444  R.  (complete),  October  15,  1898. 

Stations  1826-1831,  466  R.  (complete),  August  26,  1898. 

Stations  655-688,  Red  Fork  exteusion  (not  begun),  January  16, 1899. 

Statian$  906-9S1  {4S8  R, ). — The  onlv  obtainable  earth,  except  at  prohibitory  cost,  is 
on  river  side  of  the  lovee.  The  bank  at  this  point  is  very  low  and  earth  can  not  be 
had  nnlees  the  river  is  below  the  one-half  stage.  This  work  will  be  completed  in 
the  late  fall,  the  contracts  having  been  extended.  This  work  is  being  paid  for 
jointly  by  the  United  States,  the  Desha  Levee  board,  and  the  Tensas  Basin  Levee 
board. 

I  Bed  Fork  exiemeion, — At  a  Joint  meeting  of  the  Red  Fork,  Desha,  Chicot,  and  Ten- 
sas levee  boards,  they  set  aside  and  placed  to  yonr  onler  the  sum  of  $11,000  for  the 
extension  of  the  Arkansas  River  Levee  from  station  655  to  station  588. 

Of  this  sum  the  Desha  County  board  paid  one-eleventh,  the  Red  Fork  board  two- 
' elevenths,  the  Chicot  county  board  three-elevenths,  and  the  Tensas  Basin  board 
live  elevenths. 

Bigh  water  of  1899. — ^The  high  water  of  this  season  was  not  of  a  sufficient  magni- 
tude to  cause  anxiety  at  any  point  along  the  entire  line.  Very  little  expense  was 
incurred  on  its  account,  and  that  only  as  a  precautionary  measure  in  case  of  danger 
increasing  to  any  gieat  extent.  The  greater  part  of  the  expense  incurred  was  on 
Reed  Levee  and  was  borne  by  the  Fifth  Louisiana  Levee  district. 

The  United  States  Government  furnished  quarter  boats  and  barges  to  quarter  the 
labor  and  transport  material.  The  quarter  boats  were  used,  but  the  barges  were 
not. 

The  mazimum  gauge  readings  axe  give  for  1897, 1898,  and  1899. 


1B87. 


180& 


IBML 


Cairo ....• 

Helena 

ArkaDSMCitj.. 

GreenTille 

X«ake  Providenoe 
Violubnig ...... 


61.02 

61.76 

61.9 

46.76 

44.64 

82.48 


49l78 
40.11 
61.13 
46.16 
44.86 
49.4 


48.2 

4S.8 

4S.6 

48 

4L7 

47.8 


There  is  always  a  more  or  less  uncertain  feeling  of  anxiety  when  the  river  has 
'reached  a  fairly  fuU  stage  ft-om  Pittsburg  to  Vicksburg.  It  being  usually  the 
breaking  up  of  the  winter  season,  and  the  probability  of  heavy  rains  over  the  entire 
country  drained  by  its  tributaries,  makes  it  incumbent  upon  those  who  have  the 
levees  in  hand  to  provide  for  an  emergency  even  before  it  is  imminent.  This,  when 
done  before  actual  danger  is  at  hand,  when  compared  with  the  cost  of  emergency 
work  with  the  flood  high  up  on  the  levees.  Is  very  moderate.  To  defer  such  expend- 
itares  would  be  entirely  contrary  to  sound  practice. 

Fortunately  these  emergency  expenditures  were  very  light  in  the  Upper  Tensas 
I^evee  district  this  season,  and  were  paid  for  by  local  boards  in  most  instances. 

Seepage. — In  accordance  with  instructions  contained  in  your  letter  of  April  1, 1 
bavo  caused  observations  to  be  made  to  determine  when  it  appears  in  the  back  slope 
of  the  levee  and  in  the  natural  surface  beyond.    The  seepy  stations  are  tabulated. 

XNa  99 ^224 
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The  didtanoe  f^m  the  levee  ranged  from  a  few  feet  to  8,000  feet.  Snoli  oheerrttion 
are  very  unsatiMfaotory,  and  the  information  acquired  ie  not  applicable  to  any  pa: 
pose  except  in  the  immediate  locality.  Seep  water  has  been  known  to  mske  la 
appearance  on  the  top  of  knollt,  or  ridgee,  and  the  low  gronnd  immediately  uooa 
to  remain  perfectly  dry.  -The  amount  of  seep  water  and  the  distance  that  it  ma- 
appear  depends  on  the  hydrostatic  pressore  and  on  the  composition  and  formstio*. 
of  the  substrata.  While  the  seepage  has  been  vexT  general,  it  has  been  ooofinei 
nearly  entirely  to  the  natural  surface.  In  some  localities  the  seepage  was  said  to  V 
worse  this  season  than  in  either  18H7  or  1898,  though  the  hydrostatic  pressure  w> 
much  less.  This  is  thought  by  some  to  be  due  to  the  fact  that  the  flood  earrift 
little  sediment  as  compared  with  the  two  previous  floodS|  and  the  saturated  eon*] 
tion  of  the  ground  from  freqnent  rains  generally  distributed  thronghont  the  seuoi 
It  is  noticeable  that  a  fiood  out  of  the  Arkansas  River,  which  is  nsaaily  heavi? 
charged  with  sediment,  will  not  produce  seepage  to  the  extent  that  oomparatiTej 
clean  water  like  this  season's  did.  The  seep  water  this  season  covered  nearly  eve:; 
foot  of  ground  from  1  mile  below  Bed  Fork  to  the  foot  of  Lake  Jefferson,  from  tb 
base  of  the  levee  to  3,000  feet  out.  There  was  only  a  moderate  head  of  water  again: 
the  levee,  from  3  to  6  feet.  This  area  had  pretty  generally  distributed  on  it  that 
sands  of  crayfish  holes,  their  mud  mounds  appearing  above  the  surface.  While  tb 
feature  is  worth  noting,  I  do  not  attach  an^r  special  importance  to  it. 

High-water  protection, — Organization  for  high-waterprotection  was  begun  by  ps 
ting  on  inspectors  who  covered  the  line  every  day.  The  object  of  this  was  to  deter 
leaks  that  might  develop  from  burrowing  animals  or  from  decayed  logs  or  roots : 
the  old  defective  levees.  This  expense  was  generally  borne  by  the  local  boards,  tk 
Government  supplying  material.  The  Government  had  authorized  the  use  of  mate 
rial  and  tools  on  hand  for  that  purpose.  The  plan  was  one  of  cooperation,  the  loa 
boards  recognizing  the  fact  that  it  was  best  to  employ  men  having  experience  td 
in  every  way  well  qualified  for  their  work. 

Flood  area. — The  area  covered  by  the  flood  of  1899  is  small  compared  with  Vf 
and  1898.  The  fiood  water  passed  between  Red  Fork  and  Amos  Bayou  levees  at  tv 
points,  the  first  being  at  Malpus  Ditch,  which  is  about  3  miles  above  Costello's  Gii 
the  volume  being  72  teet  wide,  with  an  average  depth  of  4  feet;  the  seeondpoic 
being  at  what  is  known  as  the  Newman  Slough,  which  is  4  miles  above  Costellc 
Gin.  The  volume  at  this  point  was  110  feet  wide,  and  maximum  depth  10  feet.  Ts 
discharge  through  these  two  openings  was  carefully  measured,  and  found  to  be  2,1  • 
cubic  feet  per  second.  The  water  passing  into  Amos  Bayou  this  year  did  nut  pnt : 
out  of  its  banks.  The  low  swamps  flooded  to  some  extent,  but  none  of  the  onltivat*^ 
land  lying  south  of  Costello's  Gin  was  inundated.  Boggy  Bayou  Lake,  back  i 
Arkansas  City,  rose  about  3  feet,  putting  it  within  about  1  foot  of  the  top  of  ts 
banks. 

Outlets  to  Boggy  Bayou, — Flood  water  from  Boggy  Bayou  is  drained  into  Btvc 
Ma^on  through  three  channels,  known  as  East  and  West  Clay  Bayous  and  the  Ralec 
Ditch  (unfinished).  The  two  Clay  Bayous  are  natural  sloughs,  badly  choked  c 
with  a  thick  growth  of  cotton  wood  bushes.  The  Kaleen  Ditdi  is  a  small  cantLs 
about  6,000  feet  in  length,  extending  from  the  lower  end  of  Boggv  Bayou  Lake  tci 
point  in  Dry  Bayou,  about  2  miles  from  where  Dry  Bayou  empties  into  Bayou  Ma^o. 
So  it  will  bo  observed  that  the  water  passing  into  Amos  Bayou  flows  into  Bogc 
Bayou,  and  from  Boggy  Bayou  into  Dry  Bayou,  tbence  into  Bayou  Ma^n,  the  Istts 
being  the  natural  outlet  for  all  the  streams  north  of  Bobuf  River  Cut-off,  wbiehs 
between  the  Mississippi  River  and  Bayou  Bartholomew.  This  drainage,  which  wi 
cost  approximately  $30,000,  should  be  undertaken  at  once  by  the  local  levee  boan& 
and  completed  as  soon  as  practicable. 

The  Ark  ansae  River  Levees, — The  benefits  resulting  from  this  line  will  always  V 
limited  until  they  are  either  extended  north  up  Amos  Bayou  from  Costello's  Gin  art 
south  from  the  foot  of  Lake  Jefferson  to  the  mouth  of  Cypress  Creek,  or  are  clos4c 
on  the  main  line  immediately  below  Boggy  Bayou. 

The  weight  of  data  collected  regarding  this  important  matter  seems  to  favor  tk 
construction  of  what  is  known  as  the  Dry  Bayou  line. 

Surveys  were  made  in  1889  to  determine  the  cost  of  extending  the  line  south  ti? 
mouth  of  Cypress  Creek,  and  again  undertaken  in  1899  to  determine  beyond  per*i- 
veuture  tlu  solution  of  this  knotty  problem ;  but  the  high  water  prevented  t'ss 
being  finished.    The  work  will  be  again  taken  up  and  completed. 

The  discharge  between  these  lines  was  given  in  report  of  1897  approximately  < 
120,000  cubic  feet  per  second.  This  volume  of  water  during  a  flood  period  of  twesr 
days  is  sufficient  to  destroy  in  a  measure  any  vahie  derived  from  the  levee  system  a 
the  Arkansas  and  Mississippi  rivers.  This,  it  seems  to  me,  Should  receive  prom<^ 
attention  from  the  Mississippi  River  Commission  and  the  local  levee  boards.  Win: 
seems  to  me  to  be  a  fair  distribution  of  the  funds  in  this  matter  would  be  for  t^ 
Government  to  complete  the  Byntem  south  of  Red  Fork  and  the  local  boards  to  eo» 
plete  the  system  from  Red  Fork  to  near  Piue  Bluff,  or  the  head  of  the  system. 
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Bigk'Waier  wuurk$, — ^These  wore  taken  at  snffioient  interralB  to  be  nsed  in  the  future 
if  needed. 

Sand  boiU, — The  levee  between  Stations  3980  and  4016  crosees  an  arm  of  Willow 
Lake.  This  levee  averaeee  20  feet  in  height.  At  Stations  3989  to  3^1  many  sand 
boils  have  developed.  The  levee  at  this  point  is  22  feet  in  height.  Tliese  boils 
extend  from  base  of  levee  to  800  feet  out,  and  are  from  2  inches  to  18  inches  across, 
being  several  hnndred  in  number.  During  the  flood  of  1^7  sufficient  sand  was  car- 
ried out  from  under  the  base  of  the  levee  to  allow  the  banquette  to  cave  in.  By  a 
liberal  use  of  Backs  and  brush  no  further  harm  was  done  during  the  flood.  To  pro- 
vide against  a  recurrence  of  this  the  banquette  was  given  larger  dimensions,  but  the 
floods  of  1898  and  1899  show  that  it  will  be  necessary  to  use  sheet  piling  on  the  river 
side,  extending  through  the  sand  and  into  good  natural  soil,  before  the  danger  of  a 
crevasse  is  averted.    There  are  no  others  in  the  district  needing  attention. 

SpecifioaiionB, — The  specifications  now  in  use,  if  earned  out  to  the  letter,  will  give 
good  levees. 

Standard  crou  BwHon. — The  one  adopted  for  a  minimum  for  ordinary  levees  has  a 
form  of  8-foot  crown,  slopes  3  horizontal  to  1  vertical,  and  banquette,  beginning  8 
feet  below  crown  of  levee,  crown  20  feet,  with  crown  slope  10  to  1,  back  slope  4  to  1. 

This  form  is  used  in  all  cases  except  where  banquette  is  omitted  for  lack  of  funds, 
in  the  Third  district  in  Arkansas  and  Louisiana^  except  deep  bayou  crossings  and 
where  the  material  is  of  poor  qnality.  In  sucn  cases  the  crown  is  increased,  in 
extreme  cases  to  12  feet,  slopes  6  to  1,  but  usually  10- foot  crown,  slopes  4  to  1,  grade 
1  to  2  feet  above  the  standard  section.  My  preference  is  for  3  to  1  on  river  side  and 
a  broken  slope  on  the  land  side.  The  broken  slope  is  3  to  1  for  the  first  6  feet  below 
the  crown,  6  to  1  for  the  remaining  slope  to  take  the  place  of  banquette,  thereby 
increasing  the  base,  making  a  better  distribution  of  the  material  with  reference  to 
pressure  and  obviating  the  annoyance  of  travel. 

Conditions  exist  in  a  few  instances  in  which  we  are  warranted  in  increasing  the 
slopes  to  exceed  the  above,  that  a  greater  area  might  be  covered  to  prevent  the  sink- 
ing of  the  foundation  during  construction.  The  crown,  it  seems  to  me,  need  not 
exceed  8  feet  iu  an;  instance,  provided,  however,  that  sufficient  material  is  put  into 
the  slopes,  lliere  has  been  little  data  collected  during  the  hi^h  water  of  1897, 1898, 
and  1899  to  warrant  any  change  of  the  present  standard  section,  except  in  special 
cases  and  for  a  more  thorough  preparation  of  the  fonndation.  This  last  adds  to  the 
first  cost,  but  this  is  soon  compensated  for  during  high-water  periods  by  a  minimum 
higli- water  expenditure. 

Pasturing. '^\»  seems  to  me  that  the  pasturing  of  the  levees  during  the  summer 
months,  by  cooperation  with  the  local  ooards  and  planters,  would  prove  of  great 
advantage.  This  would  lessen  the  cost  of  the  weed  cutting  and  give  a  clean  levee 
trunk,  wliich  could  be  easily  ins))ected. 

Weed  cutting, — It  would  be  well,  in  order  to  keep  the  levee  free  from  weeds  and 
(prowth  of  all  kinds,  to  advertise  the  weed  cutting  lor  the  whole  of  each  snbdistriot, 
requiring  the  weeds  to  be  cut  twice  each  year,  between  the  1st  and  15th  of  June  and 
the  Ist  and  15th  of  September,  and  that  every  station  be  gone  over  carefully  and  the 
weeds  and  other  ^owth  removed  regardless  of  size.  Travel  on  levees  should  be 
prohibited  at  all  times. 

jB«iic^  marke, — Stone  benches  should  be  placed  at  intervals  of  6,000  feet  along  the 
line  of  levee. 

Drainage. — The  high  waters  of  1897, 1898,  and  1899  have  thoroughly  demonstrated 
the  necessity  for  thorough  drainage  of  the  levees,  by  cutting  seep  ditches  that  will 
be  sufficient  to  carry  all  seep  water  entirely  away  from  the  levee  base. 

The  conditions  are  in  the  main  favorable  for  this  work,  but  would  involve  the 
expenditure  of  a  considerable  sum  of  money.  This  amount  can  only  be  determined 
by  a  thorough  system  of  surveys.  The  benefits  that  this  would  afford  the  adjacent 
properties  would  be  an  inducement  for  the  plant<ers  to  provide  the  right  of  way,  and 
probably  share  the  cost  of  construction  and  maintenance. 

This  matter  should  be  taken  up  and  means  devised  by  which  the  local  boards  could 
jointly  undertake  this  work,  as  there  is  some  question  of  the  legality  of  using 
United  States  funds  for  this  purpose. 

I  would  n^rain  recommend  that  a  section,  say  20  miles  of  levee,  be  surveyed  for  the 
necessary  drainage,  and  some  means  provided  by  which  it  can  be  put  into  effect. 
This  would  demonstrate  the  advisability  of  the  scheme,  and  from  this,  if  found 
practicable,  an  estimate  can  be  made  for  the  entire  district. 

The  levees  constructed  to  the  new  grade  of  the  commission  will  so  increase  the 
bjrdrostatic  pressure  during  an  extreme  flood  of  long  duration,  that  the  country 
will  be  inunaated  from  seepage  for  nearly  a  mile  away  from  the  levee. 

Protection  from  wave  tpash. — About  30  per  cent  of  the  line  in  the  Upper  Tensas  Basin 
in  Arkansas  and  Louisiana  is  very  much  exposed  to  wave  action.  It  is  again  recom- 
mended that  willows  or  cotton  wood  be  planted  idong  these  exposed  £ronts,  the  cost 
of  which  would  be  trifling  in  comparison  with  the  constant  annual  expenditure  for 
planking  and  sacking. 
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Dikw, — ^The  dikes  od  the  north  side  of  Leland  Noek,  Station  2901,  and  at  the  angk 
Boath  of  Chicot,  Station  750,  were  revetted  at  a  Bmall  ooet  previons  to  the  flood  of 
IS^  and  were  of  no  expense  during  the  high  water.  The  end  of  the  Red  Fork  Lev-e« 
at  the  foot  of  Lake  Jetlerson  was  revetted  after  the  water  came  against  it  on  aoeoant 
of  on  t  tin  J?,  hot  was  of  no  great  cost  to  keep  ap.  It  is  proven  that  the  best  praetioe 
is  to  do  this  work  in  advance  of  the  water. 

SUBVSTS. 

A  snrvey  was  made  in  Jannary  on  the  Arkansas  RiTer  for  the  purpose  of  extending 
the  Arkansas  River  Levee  from  its  present  terminus  at  the  foot  of  Lake  Jefferson, 
and  also  to  determine  the  practicability  of  closing  Cypress  Creek  and  counectiDf 
the  Arkansas  levees  with  the  MisRissippi  River  levees  below  that  point.  This  will 
depend  mainly  on  the  disposition  that  can  be  made  for  drainage  which  has  natunlJv 
been  accommodated  by  Cypreps  Creek.  This  Burvey  was  discontinued  on  aoeount  tit 
rise  in  the  river  during  the  latter  part  of  the  month,  which  overflowed  all  the  swsmp 
laud  between  the  two  levee  systems. 

Shore  line, — Shore  lines  in  the  caving  bends  have  been  located  and  the  rate  cl 
caving  during  the  last  four  years  is  as  follows: 

CjfpreeB  Bend  (^425  to  4S2  R,). — ^From  a  point  in  the  head  of  the  bend  above  Cypres 
Creek  to  the  point  below  Old  Chicot  Landing.  The  maximum  caving  in  this  oeod 
occurred  about  3,000  feet  above  the  mouth  of  Cypress  Creek,  which  was  about  50( 
feet  in  the  last  four  years.  There  is  no  levee  idong  this  front  to  be  endangered  bj 
such  caving. 

From  about  Station  630  to  Station  750  the  caving  ranges  from  1  to  300  feet.  Alon^ 
this  stretch  the  levee  is  from  360  to  800  feet  from  the  river  bank.  A  small  amoant 
of  new  levee  will  be  needed  at  one  or  two  points  during  the  next  one  or  two  yean 

Gaines  Landing  to  Point  Comfort  {550  to  555  It.), — The  point  of  maximnm  caving  in 
this  bend  has  moved  down  about  1  mile,  being  now  about  1  mile  below  Statioi 
1729,  the  upper  end  of  the  Panther  Forest  Short  Line,  where  it  has  oaved  1,000  lee; 
during  the  last  four  years.  Opposite  Station  1729  the  rate  has  been  aboot  500  feet 
in  that  time. 

The  levee  stands  1,300  feet  back  from  the  river  bank  at  this  point.  With  th( 
present  downward  tendency  of  the  caving  it  will  not  be  endangered  for  a  good  msur 
years. 

Linwood  to  Upper  Leland  (464  to  472  R.). — ^The  maximum  eaving  occnrred  oppoeitt 
Station  1856,  where  it  amounts  to  about  300  feet.  The  levee  at  this  point  is  aboni 
1,200  feet  from  the  river  bank. 

From  Stations  1900  to  i^OlO  the  caving  has  been  very  nominal.  From  Stations  204(1 
to  2205  it  has  been  about  300  feet,  or  about  75  feet  per  year.  At  the  present  rate  tb« 
present  line  of  levee  there  will  last  three  or  four  years.  A  locationlias  been  made, 
nowever,  and  an  estimate  given  for  a  new  line  across  the  neok. 

Vaucliise  to  Sunnyside  {487  to  490  R,), — The  greatest  caving  has  taken  place  in  front 
of  the  big  Whisky  Chute  Levee,  Station  2537,  where  it  caved  300  feet,  bringing  it  t< 
within  8^  feet  of  the  levee.  No  very  great  caving  has  taken  piece  here  daring  th( 
last  eighteen  months,  and  there  is  a  tendency  to  work  farther  down  in  the  bend 
If  it  should  contiuue  to  encroach  on  the  Whisky  Chute  Levee,  it  should  by  allmesm 
be  protected  by  bank  revetment,  as  there  is  no  new  location  practicable  exoepttogt 
around  Lake  Chicot.    This  matter,  however,  has  been  treated  in  a  special  report. 

Barwood  leland  to  Grand  Lake  {506  to  510  iS.).— The  caving  in  this  bend  has  been 
pretty  general  from  Stations  3386  to  3752,  the  point  of  greatest  caving  being  st 
Station  3551,  where  the  levee  is  still  1,700  feet  back.  The  caving  amounted  to  6U@ 
feet. 

From  Stations  3677  to  3732  the  levee  is  from  1,200  to  900  feet  back  from  the  bank 
The  caving  along  tbis  stretch  amounts  to  250  to  350  feet  in  the  last  four  years. 

Coitomcood  to  head  of  Lake  Providence  revetment  (535  to  541  R,), — Stations  1052  t« 
1118  the  caving  has  been  about  300  feet,  necessitating  a  loop  of  abont  58  stations 
which  was  built  by  the  State.  Another  loop  of  about  26  stations  will  be  required 
from  Station  1042  to  connect  near  Station  lOidO  on  the  Cottonwood  loop.  Very  aiigh\ 
caving  ha8  occnrred  from  Stations  1118  to  1207. 

From  Stations  1225  to  1257  the  caving  has  ranged  from  200  to  600  feet  during  the 
last  four  years.  The  point  of  maximum  caving  is  in  front  of  Station  1H34,  when 
the  caving  is  within  about  400  feet  of  the  levee. 

The  point  most  threatened  at  present  is  at  Station  1278,  where  the  cayini^  is  withiB 
less  than  200  feet  of  the  levee. 

Some  new  work  will  be  necessary  along  this  stretch  in  the  next  year. 

GoodHoh  Landing  to  Willow  Point  (562  to  567  R. ).— Very  rapid  and  continued  eaving 
has  taken  place  in  this  bend  from  Stations  2466  to  2673.  The  stretch  of  greatest 
caving  extends  from  Stations  2529  to  2642,  where  it  ranges  fh>m  2,000  to  2,200  feet 
Some  new  levee  will  be  required  here. 

Henderson  to  CoNa  Teelo  {JB74  to  685  R.).— More  or  less  caving  has  taken  plaa 
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tbroiiffhoat  this  entire  bend.  From  Stations  2920  to  3031  the  caving  has  been  about 
lyOOO  feet.  A  small  loop  will  probably  be  necessary  at  Station  3031.  The  gpreatest 
caving  occurred  between  Stations  3370  and  3550,  being  aboat  1,000  feet  at  the  upper 
station  and  2,300  feet  at  the  lower  point.    A  loop  will  be  required  here. 

Duekport  to  Younga  Point  {590  to  694  i2.).— Caving  f^om  200  to  800  feet  has  occurred 
from  Stations  3687  to  3970.  A  new  loop  will  be  required  from  Stations  3730  to  3762; 
also  one  in  the  vicinity  of  Station  3970. 

Reed%  to  Bedford  {60£  to  6^  i2.).— Caving  has  been  continuous  from  Stations  4382  to 
4619,  the  point  of  greatest  caving  being  at  the  lower  end,  where  it  has  been  2,500  feet 
during  the  last  four  years. 

NEW  LEVEES  PROBABLY  RBQX7IRBD  WITHIN  THRXB  TEAB8. 

In  Arhanaaa. — The  old  levee  from  Stations  630  to  750  is  more  or  less  threatened  by 
caving.  From  Stations  800  to  900  the  levee  was  originally  built  on  an  old  railroad 
bed,  which  was  do  doubt  a  very  bad  beginning.  Tlie  locution  is  along  the  bank  of 
a  false  chute,  which  makesfnrther  enlargement  very  expensive.  The  section  is  very 
inlerior,  without  banquette  of  any  consequence,  banquette  having  been  washed  away 
by  heavy  rains.  This  stretch  seeps  badly  and  is,  in  fact,  amenace  to  theentire  system. 
While  it  is  possible  to  make  this  line  secure  and  to  temporize  with  small  loops  from 
Stations  630  to  750  for  some  years,  it  will,  in  my  opinion,  be  decidedly  better  to  build 
a  new  line  from  about  Station  600  to  Station  900,  running  back  of  Cypress  Lake.  A 
survey  was  made  for  this  new  location  and  an  estimate  made  which  will  be  given 
below. 

From  Stations  2096  to  2146  was  formerly  enlarged  to  3  feet  above  the  high  water  of 
1890.  Since  that  time  it  has  been  topped  and  retopped  until  its  slopes  are  very  infe- 
rior and  its  crown  only  3  feet  wide.  In  addition  to  this  there  is  a  stretch  of  levee  on 
the  lower  side  of  the  neck  that  is  dangerously  near  the  river  bank  and  very  much 
exposed  to  wave  wash.  In  view  of  these  facts  a  location  has  been  made  for  a  new 
line  from  Stations  2047  to 2442,  which  would  be  83  stations  in  length  and  would  throw 
out  328  stations.    Tbe  estimate  is  listed  below. 

In  Xotfttfiaita.— Stations  1012  to  1080,  tbe  levee  is  only  150  to  500  feet  from  the  river 
bank,  and  will  very  probably  have  to  be  looped.  A  location  and  an  estimate  have 
been  made.  Stations  1225  to  l:s72  are  along  a  cavin^^  bank,  the  greatest  danger  being 
along  the  lower  half  from  Stations  1278  to  1372.  This  part  will,  at  the  present  rate 
of  caving,  be  endangered  during  the  next  year.  Bnt  as  the  caving  has  had  a  very 
marked  tendency  to  work  upstream  dn ring  tbe  last  year,  it  will  not  oe  wise  to  begin 
a  loop  lower  than  Station  1225.  A  partial  location  was  made  and  an  estimate 
obtained  from  the  best  information  available  for  thin  loop.  It  will  necessarily  be  a 
very  expensive  loop.  Surveys  were  sIho  made  to  locate  a  line  from  Station  500,  on 
Old  River,  to  tbe  lower  end  of  this  stretch.  This  line  would  be  permanent,  247  sta- 
tions in  length,  and  would  shorten  the  line  625  stations. 

Comparative  estimates  of  these  two  lines,  to;;ether  with  the  valuation  and  amount 
of  the  property  thrown  out,  were  submitted  in  a  special  report. 

The  levee  from  Stations  2466  to  2670  is  more  or  less  endangered  by  caving  and  ia 
very  much  exposed  to  wave  wash. 

At  the  present  rate  of  caving  nearly  this  entire  line,  and  probably  an  extension  of 
it,  will  have  to  be  rebuilt  during  the  next  two  or  three  years.  It  is  considered  advis- 
able to  build  a  cross  line,  beginning  at  Station  2466  and  ending  at  Station  2929,  on 
the  lower  side  of  the  neck.  This  line  will  be  248  stations  in  length  and  would  shorten 
tbe  line  215  stations.  Estimate  submitted.  Property  interests  given  in  a  special 
report. 

The  levee  at  Station  8550,  and  for  some  distance  above,  will  probably  be  endan- 
gered in  the  next  two  years.  An  estimate  is  given  for  new  loop  beginning  at  Sta- 
tion 3370  and  ending  about  Station  3589.  This  line  will  be  about  100  stations  long 
and  will  shorten  oriirinal  line  119  stations. 

From  about  Station  3724  to  Station  3762  a  new  loop  will  probably  be  necessary. 

.  Tabulation  of  the  above  work. 


8totl<ms. 

HIlMbe- 
low  Cairo. 

Levee. 

Ban- 
quette. 

Total. 

Remarlrs. 

eoa-900 

430-438  R. 
460-485  R. 

535  R. 
537-540  R. 
564-574  R. 

584  R. 

590  R. 

Ou.vds. 
661.087 
805,043 
77,H46 
683,606 
065,646 
823,200 
04.-860 

Ou.  ydi. 

81,000 

40.700 

0.082 

80,802 

125,406 
85,000 
10,160 

Ott.yd#. 

742.087 

846.648 

86,878 

772.008 

1,  HI,  144 
858.200 
104,510 

2047.2180 

1042-1068 

1225-1380 

2466-2714 

8370-3470 

8734-8780 

Station  2180— 2U2  present  line. 
Station  1068  —  1090  present  line. 
Station  1389  — 1372  pieoent  line. 
Stotion  2714=2020  present  line. 
Station  8470=8506  present  Una. 
Station  8760=8768  praeent  line. 

Total 

1,182,678 

800,682 

8,688.860 
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Eslimated  yardage  to  hnng  the  entire  line  up  to  a  grade  Sfeet  above  high  water  ofl8S7, 
standard  eeciion,  ie  ae  follows,  not  ineluding  ihe  above  etretokee  oovered  fry  proj^oHC 
new  loops. 


Stationt. 


in  ArkantttM, 

0-655 

0-265 

0-4210 

ToUl 

Jn  LouiHana. 
0-4610 

ToUl 


Snlam* 
m6ii{. 


Ou.ydi. 

457,536 

\      027,018 


Banqnetta 


Ou.yd». 
14U.  709 

1,057,143 


ToiaL 


Ou,  yd». 

598,835 

1,984,161 


Arkanaaa  River  len 
/Amos  Baroa  Una. 
XMaiiiUii^ 


1,884,554 
673,800 


1, 107, 942 
887,760 


2,582,496 


1,561,660 


2, 058, 354   2. 085, 7U2 


4,144,056 


To  bring  the  portionH  of  the  present  line  covered  by  the  proposed  new  loops  fc 
the  3- loot  grade  would  require  97,0UU  cubic  yards  eulargexnent  Mid  162,116  cabx 
yards  banquette,  or  a  total  of  259,110  cubic  yards. 

The  total  estimates  for  the  3-foot  grade  therefore  become: 

Cable  jardi 

With  loops 7,e67,4lf 

Without  loops 4,403,1: 

Estimate  for  ultimate  eoynmission  grade, — This  is  based  on  average  height  of  nei 
commissiou  grade  at  White  Kiver  and  Arkansas  City,  Arkansas  City  and  GreenTilU 
Greenville  and  Lake  Providi^nce,  Lake  Trovidence  and  Vicksbnrg,  and  applying 
these  averages  to  the  local  high  water  along  the  line  between  these  respective  pointc, 
thus  giving  the  following  approximate  estimates  in  Arkansas  and  Louisiana: 

IN  ARKANSAS. 


Stations. 

Kind  of  work. 

Cable 
yards. 

Price. 

Total  cost. 

Remarks. 

0-268 

0-4210 

000-  8J6 

8047-2131 

JEnlargement 

llewleree 

do 

6,841,158 

1, 249, 279 
402. 453 

1,778,721 

OenU. 

las 

16.0 
16.0 

12.0 

$1,098,137.70 

199. 884. 04 
72,392.48 

213,446.52 

1  Amos  Bayoa  line. 
/Main  Udo. 

Covers  Stations  600-900. 

Covers  Stiatinna  2047-2442 

0-268 

0-4210 

JBanqnette 

Total .... 

9,821,611 

1,563,861.84 

IN  LOUISIANA. 


0-4610. 
0-4619. 


Total 


Bnlargement 
Banquette . . . 


6,927,949 
2, 293,  :»6 


0, 221, 285 


18.8 
12.0 


1,802,464.41 
275,200.32 


1,577,664.73 


Average  cost  of  work,  17  cents  per  cnbio  yard. 
Ten  per  cent  added  to  all  work  for  contingencies. 

Summarjfm 

Arkansas  and  Louisiana:  ' 

Total  cubic  yards : 18,542,9^ 

Total  oost $3,161,61&c: 

UPPER  TENSAS  DISTRICT  IK  ARKANSAS  AND  LOUISIANA. 

Statement  oftnaterial  in  levees  May  1, 1898,  to  May  1, 1899. 

Cnbieyar* 

Red  Fork  Levee,  May  1, 1898 6f^3S 

Costello's  gin  to  the  Louisiana  line 10, 508,8)^ 

Lonisiana line  from  State  line  to  end  of  district 12,944,3} 


Total  May  1, 1888 34^043,19 
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Material  added:  Cabioyards. 

United  States,  May,  1898  to  1899,  oontracts  in  Arkansas 742, 261 

United  States,  May,  1898  to  1899,  contracts  in  Louisiana  ....  714, 339 

By  Tensas  Basin  board  in  Arkansas 118,600 

By  State  and  Fifth  Louisiana  Levee  district  in  Louisiana ...  498, 682 


^073,672 


Total  yardage  May  1,  1899 26,116,822 

Banquettea.-^ThiA  subject  has  been  discussed  fully  and  often,  but  I  consider  it  of 
each  vital  importance  to  the  safety  of  the  levee  interests,  that  it  should  be  kept 
constantly  in  mind  in  connection  with  all  projects  for  levee  improvement. 

The  estimate  for  the  3-foot  grade  shows  that  there  is  required  now  about  2,247,818 
cubic  yards  for  banquettes  in  the  Upper  Tensas  district  in  Arkansas  and  Louisiana. 
This  is  very  little  less  than  it  was  at  the  last  annual  report. 

I  do  not  consider  that  large  levees  of  the  ordinary  section  without  banquettes  can 
be  considered  secure  against  large  floods  of  long  dnration. 

Miscellaneous, — ^Levee  survey  was  made  on  the  main  line  in  Arkansas  (Stations  0 
to  4210)  to  determine  the  present  crown  elevation,  and  over  the  entire  line  in  Loui- 
siana (Stations  (M619).  This  survey  consisted  of  making  a  cross-section  of  the 
levee  every  600  feet,  and  oftener  when  necensary,  to  determine  the  yardage  necessary 
to  raise  it  to  an  increased  grade.  Topography  along  each  side  of  the  levee  was  care- 
fully sketched  in.  In  making  the  Arkansas  River  survey,  as  well  as  the  shore- line 
sarveys,  a  small  quarter  boat  was  used  for  the  accommodation  of  the  men,  and  a 
4-horsepower  gasoline  launch  was  used  for  towing  downstream.  This  proved  to  be 
very  satisfactory,  and  is  much  better  than  camping  in  tents  or  trying  to  get  accom- 
modation from  house  to  house,  which,  owing  to  the  sparsely  settled  condition  of  the 
country,  makes  it  almost  impossible  to  obtain  quarters  except  at  a  ffreat  hardship  to 
the  party.  A  small  steamboat  adapted  to  such  work  would  be  the  best  arrangement 
for  mture  surveys  of  this  nature. 

A  location  was  made  for  an  experimental  seep  ditch  along  the  levee  on  Lower 
Lioland  Front.  This  was  to  be  constructed  by  the  local  Interests,  but  was  abandoned 
on  account  of  the  high  water. 

Caviny.— Since  the  shore-line  surveys  in  February  and  March  a  small  cave  has 
taken  place  at  Delta  Point  near  the  Vicksbur^^,  Shreveport  and  Pacific  Railroad 
incline.  The  railroad  officials  have  treated  this  by  driving  piles  in  front  of  the 
8 lough  and  filling  in  back  with  brush  and  sacks  of  earth.  Up  to  this  date  there  are 
no  further  developments. 

Arkansas  Eiver  Levee^  Red  Fork, — I  give  below  an  extract  from  a  letter  from  Mr. 
G.  E.  Buck,  secretary  of  the  Bed  Fork  Levee  board: 

'*  With  the  exception  of  emergency  work  incident  to  high  water  during  the  roring 
of  1898  and  repairs  to  damaged  line  from  this  flood,  amounting  to  $1,627.16,  our  board 
has  done  no  work  on  the  levees  during  the  year  from  May  1,  1898,  to  May  1, 1899. 
The  funds  for  the  district  have  been  held  to  apply  to  the  extension  of  the  levee  below 
Red  Fork,  in  conjunction  with  the  local  boards  below.  This  work  was  contemplated 
for  last  fall,  but  has  progressed  no  further  than  the  letting  at  this  writing.  Our 
board  will  have  $6,000  for  this  year's  expenditures,  in  conjunction  with  the  district 
below.  This  will  be  used  for  extension  of  the  present  levee  in  the  direction  of  the 
mouth  of  Cypress  Creek.  If  the  commission  will  undertake  this  extension  work,  we 
propose,  with  the  aid  of  the  lower  districts,  to  get  the  levee  from  Bed  Fork  up  in 
first-class  shape." 

A  blue  print  ^  showing  overflowed  area  accompanies  this  report  in  a  separate 
package. 

A  list^  of  expenditures  of  the  United  States  Government,  the  Desha,  Chicot, 
Tensas  Basin,  and  the  Fifth  Louisiana  Levee  boards,  and  the  State  of  Louisiana, 
together  with  tables  showing  cost  of  construction, >  conditieu  of  work  ^  at  the  end  of 
the  fiscal  year,  labor  statements,  and  a  statement  ^  of  labor  and  material  in  high 
^vster-protection,  are  inclosed. 

I  wish  to  thank  the  local  boards  for  prompt  and  efficient  services,  and  my  assistants 
for  their  efficient  and  faithful  performance  of  duty. 

Respectfully  submitted. 

E.  C.  ToxxINOE]^ 
Assistant  Engi 

Gapt.  H.  C.  NswcoMER, 

Cifrps  of  Engineers,  U,  8.  A, 

>  Omitted. 
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[X.  =  X)ilar(ua«ot|  V.^Stw;  T.i=Topvlnfl  B.BB*Dqa*tte.] 


aTn  wheelbuToir* )  BTente,  II  cnbici  jirSt. 
Baapectfally  enbmitted. 
Gbckkvu-le,  Miss.,  Mag  1, 1B39. 
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Levee  work  in  Upper  Toneae  Levee  disirid,  in  Louieiana,  May  1, 1898 ^  to  May  1, 1899, 
[S.s=B]il«rgement;  K.=Kewi  T.^Topping;  B.=Ba]iqnette.] 


Stotiont. 


a-256 

2411-25IK) 
2500-2801 
28ia-S981 
2931-3031 
3031-3118 
3118-3197 
31»»7-8277 
3277-3310 
B3 10-3328 
3328-3428 
3428-3650 
4409-4432 


« 

a 


520  B. 
582  K. 
584  R. 
574  R. 
976  R. 
677  R. 

579  R. 

580  R. 
580  R. 
582  K. 

582  R. 

583  R. 
808  R. 


4432-4452'603  R. 
4452-4472  808  R. 
4472-4492|604  R. 
4492-4507  804  R. 
4507-4540:604  R. 


4540-4551 805  R. 


4561-4570 


605  R. 


ContnMstofs. 


Arnold  A  DeGkuis. 
L.  Asohafi'enbarg . 

W.M.  Bates 

J.  H.  MoTlffhe 

W.J.ifentleT&Go. 
Geo.  B.  Vangiuui. . . 

W.M.Bates 

A.  6.  Coltharp 

Geo.  B.  Vaoghan. . . 

J.  C.  Hodge 

Timothy  SalUvan . 
J.S.Mc'^righeB.C. 

andLLCo. 
KHyner 

do 

do 

J.S.MoTi£heB.C. 

and  1. 1.  (;a 
Arnold,  DeGarlsft 

Co. 
J.8.HoTiffheB.a 

andl.  LCo. 


p 

S 


1 


r 


166,80620, 
98,266  59, 
83,880  48, 
99,235  73, 
07,225  53, 
67,807  56, 
81,101i24, 
76, 009' 42, 
10,879|10, 
12, 503| 
121,179  73, 
106,806  54, 
21, 472,21, 


836 
043 
337 
865 
223 
852 
182 
401 
879 
604 
908 
2M 
472 


o 

3 


a4, 
2, 
8, 

»4, 
2, 

•2, 
2. 


8, 
8, 

1. 


226 
815 
780 
253i2, 


I 


452 
095 
412 
588 
88 
062 
181 
607 


104,87120,804  d2.153 
131.00843,440  «3,741 
116,563  52,149/6,422 
87,42615,801  1^2,271 


750 


7501 
91,18928,942 


8,978 


3,978 


A860 
i6,322 
^2,214 


897  2,103 
9351,408 
676 1, 820 
0641,471 
8961,294 
0741  796 
770 1, 241 
435  816 
28  20 
052  2,005 
4671,656 
147     745 


886 
1, 137 
888 
603 


648 
913 
618 
886 


I 

m 

P* 

m 


84  45 

20  28 

24'  33 

28  40 

26  36 

30  44 

23  80 

24  34 


si 


25 
18 
24 
22 
19 

18 
20 
24 
16 


84 
25 
36 
33 
29 

25 
25 
35 
25 


g 


12.40 
15.74 
14 

9.99 
18.60 

8.94 
17 
11.45 

8.45 

9.45 
12.5 
11.74 
18.2 

27.6 
27.6 
27.6 
27.6 
23 

86.75 

19.6 


17 
17.6 
17.2 
15.2 
15.7 
14.8 
18.8 
17.5 
4.8 
14 
16 
14.1 
18 

18 
19 
19 
19 


I 
I 

.a 

r 


100 
245 
180 
1X2 
179 

ir>o 

200; 
185l 


•a 

o 


a 


B. 
E. 
B. 
B. 
B. 
E. 
E. 
B. 


135   B. 
B. 


225  B 

200  B. 

225  B. 

225  N. 

270  N. 

200  N. 

250  N. 
T. 


a  624  wheelbarrows. 
^507  wheelbarrows. 
e57  wheelbarrows. 
41800  wheelbarrows; 
•1,905  wheelbarrows 
/8,647  wheelbarrows 
ff  1.078  wheelbarrows 
A 267  wheelbarrows; 
<5,058  wheelbarrows 
j  1,664  wheelbarrow* 

BespectAiIly  submitted. 
GHXUMViLLBy  MiB8.|  May  i,  1899* 


ayerage,  8 
;  average, 
;  average, 
;  avera;(e, 
average,  2. 
;  average, 
I  average, 


cabio  yards. 
6  cabio  j'ards. 
6  cubic  yards. 

5  cubic  yards. 
.8  cubic  yards. 

6  cubic  vardrt. 

2. 6  cubic  yards. 


£.  C.  T0LLiN6ER«  Aeeieiant  Engineer. 
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Statement  of  lei'ee  oontraote  tifidartoirefi  hv  the  State  and  the  F\fth  Louieiana  Levee  disirid 
during  the  season  of  1898-99 j  along  ike  Mieieeipjpi  River  helweem  ike  ArkaneaeStatt 
line  and  Bedford  Landing,  Louieiana, 

[E.=£nlargeineiit;  K.=JS(ewi  T.=ToppiDg.] 


Miles 

Stotlont. 

below 

Cairo. 

0-192 

521 R.. 

930-1060 

5:»R.. 

1100-1200 

538  B.. 

1280-1294 

638  K.. 

1294-1800 

5:^8  R.. 

1300-1469 

540  R.. 

1636-1879 

545  K.. 

1725-1840 

546  R.. 

26UO-2040 

565R.. 

3503-3607 

587  R.. 

8644-3880 

587  R.. 

8680-3709 

590R.. 

8840-4226 

592  R.. 

8709-3784 

592R.. 

4225-4897 

001 R.. 

Kind 

of 
work. 


B. 
B. 

B. 
T. 
E. 
E. 
B. 
B. 
N. 
T. 
T. 
N. 
B. 
N. 
B. 


Contractor. 


F.L.  Maxwell.... 
Robt.  Kicholson 


t- 


.do. 


.do 

do 

F.L.  Maxwell... 
Robt.  Nicholson 

JF.L.MaxweU... 

J.  G.  Boney 

F.L.  Maxwell... 

do 

do 


Cubic 
yards  in 
oontraot. 


88,000 
6i,800 

46,800 

122,500 

25, 300 

120.500 

al22, 600 

8,682 

e>6A.592 

351,388 

d5l,  791 

98,618 


Cnbic 

yards  in 

plaoa. 


7,000 
46,000 

88,000 

90,000 

17.000 

43,000 

122,000 

8,882 

68,000 

0300,656 

61.791 

69,700 


Prioe 

percabio 

yard. 


OmU. 
14 
15.18 

14.52 

15.94 
17.44 
13.60 
19.21 

13 

10.16 
12.76 
12.76 
14.90 


ATSFSgl 

beifht. 


Ftet. 

R] 
121 

15 

K! 

IT.: 
i&i 
i&: 


ILJ 
144 
14.4 
III 


a  Length  of  levee,  3,500  feet. 

b  Length  of  levee,  8,865  feet. 

•  A  large  portion  of  this  work  was  placed  during  season  of  1897-98. 

d  Length  of  levee,  8,380  feet. 

Note. — "Average  height"  is  firom  top  of  levee  to  foot  of  slope  on  side  of  enlarge 
ment. 

Respectfnlly  submitted. 

£.  C.  TOLLINGKR, 

Assistant  Bngi 
Greenville,  Miss.,  May  i,  1899* 


Cost  of  work  done  by  the  United  States  in  the  Lower  TaMoo  Levee  disfriotfiram  1889  to 

May  i,  1899. 


Stations. 


400 
600-  600 
•00-998 

1087-1068 
10876-1200 
1902-1286 
1491-1630 
1870-1980 
1006-2066 
S700-2800 
2800-2880 
8000-8100 
tlOO-8187 
8166-8186 
8101-8216 
8806-3829 
8S8^4»60 
8860-8400 
1400  8440 
646^^14 
1680-3080 
4160^200 
4MM800 
4800-4400 


Miles  be- 

low 

Cairo. 

87SL  ... 

876  L... 

879L... 

392  L... 

892L... 

894  L... 

899L... 

408  L... 

404L... 

410  L... 

420  L... 

431  L... 

488L... 

483L... 

484  L... 

486  L... 

486L... 

436 L  ... 

486L... 

486L... 

446  L... 

460L... 

460  L... 

476  L... 

476  L... 

Contractor, 


Cable  yards. 


Levee  construction,  1882  to  May  1, 1896 1  e  11, 103, 926 


Lereo  construction.  May  1, 1898,  to  May  1, 1899; 
Above  Green  villi 


Ernest  Uyner 

B.B.  Mantle 

J.C.Neely 

Hugh  Morgan 

Stone  &,  StanseU 

Hugh  Morgan 

T.SuUivau  Jit  Co 

T.  Sullivan  &  Co 

Bobert  Johnsen 

MoCadden  8l  Roach.. 

Ernest  Hyner 

Ernest  Hyner 

Bmest  Hyner 

T.  Sullivan  &  Co..... 

BenTalley 

Jas.H.Oarv 

Mclutyre  it  Howard. 

P.F.  Lamb 

McLeod  iL  McOarten 
McLeod  iL  McCarten 
Arnold  &  DeGaris . . . . 
Arnold  iL  DeGaris..., 

BenTalley 

HcCadden  k.  Roach. . 
Timothy  Sullivan — 


36,644 
21,010 
20,  M6 

4,660 
87,916 

8,530 
18,194 
27,846 
17.920 
85,038 
90,956 
89.284 
88,921 
10,306 
81.720 
16, 176 
126,716 
86.480 
82,826 
44,090 

8,262 

27.068 

186.846 

64,282 

80.678 


Cort. 


d  01,782, 061.  fl 


4. 633. 73 

2,621.* 

1, 857.31 

442.11 

18,60019 

810.  S 

1,180.0 

2,492  41 

1,666.3 

•10.399.51 

10.914.61 

10,714.0 

5,427.31 

1,236.7? 

12,439  »! 

1021. K8 

•  16.447.44 

U,672.U 

4,105.31 

6,509.43 

•1,328.57 

#4,263.57 

19. 020.  SI 

8,607.a 

•10,434.91 


•Includes  28,178  enbio  yards  not  reported  last 
tflndndes  629,006.46  not  reported  last  year. 
•  Unflnlahed. 
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C09t  o/  warh  done  iy  ike  United  States  in  ike  Lower  Tagao  Levee  dietrictfnm  1882  to 

May  1, 1899— Contiuned. 


Statioos. 


0^ 
6- 


flO 
100 


60-  100 

100-  150 

100-  200 

ISO-  300 

200-  800 

300-  400 

40O-  500 

500-  600 

600-  700 

700-  790 

811-  900 

900-1000 

1000-11 00 

1070-1180 

1100-1200 

iaoo-1800 

1300-1400 
1400-1500 
1500-1600 
16O(»-1700 
1700-1800 
1800-1900 
1900-2000 
2000-20*K) 
2060-2110 
2400-2571 
3169-3184 
4078-4188 
4133-4188 
4188-4248a 


Mflflsbe- 

low 

Oairo. 


479L 

479  L 

480  L 
480L 

480  L 

481  L 
488L 
485  L 
487L 
489L 
401  L 
492 
492 
493 
494 
495 
495 
497 
499  L 
500L 
502L 
503L 
504L 
505  L 

512  L 

513  L 

514  L 
527  L 
537  L 
554L 
555  L 
565L 


L 
L 
L 
L 
L 
L 
L 


GoDtraotor. 


Leree  oonatraotioii.  May  1, 1898,  to  Mmj  1, 188ft— 
Continned. 
B«low  OreeiiTlll»— 

Timothy  Sullivan 

C.  A.  Winter 

L.C.  DuUuiey 

T.Mike 

Jno.  G.  Seasions 

T.Mike 

H.F.Watkina 

Jno.  6.  SeMiona 

J.H.MoTighe 

T.Mike , 

C.  A.  Winter 

C.  A.  Winter 

John  C.  Molntyre 

J.  B.  Lewie 

J.  B.  Lewis 

J.  B.  Kerr , 

T.Mike 

T.Mike 

Bobert  Johnsen 

M.McTiirhe , 

John  C.McIntvre 

Ben  Tallev 

H.F.Wntklna 

J.&  A.  Wynn 

Martin  Jenninffs  Sc  Co 

Ghaa.  T.  Worthington 

BenTalley , 

J.£.  Kerr 

Bobert  Johnaen 

Bhippev  d&Kilpatrick 

Shippey  &.Kilpatrick 

Shippey  it  Kilpatrick 


Cnbioyaida. 


Total  ooiiatniotion,Mayl,  1896,  to  May  1. 
1899 


Total  oonatmetion,  1882  to  May  1, 1899  . . . . 

High-water  protection,  repairs,  and  engineering 
expenses,  1882  to  May  1, 1898 


High- water  uroceotion,  repairs,  and  engineering 
expensea.  May  1,1898,  to  May  1,1899. 


Total  high- water  protection,  repaira,  and 
engineering  expenses,  1882  to  May  1, 1899 . 

Total  coat,  1882  to  May  1,1880 


9^780 
a,  949 
89.776 
88,398 
12.285 
80,619 
46  981 
66,070 
48,810 
58.029 
64,788 
44,124 
48.786 
98.641 
69,256 
26,208 
48,058 
27.409 
67.546 
88,247 
62,961 
80,117 
17.500 
63,963 
47, 812 
111.951 
100, 176 
29.260 
86,120 
94,382 
97,821 
61,866 


3,846,842 


13,949,268 


Goat. 


$1,061.86 
893.43 
4,069.08 
8,789.47 
1,226.04 
^893. 60 

•4,696.10 
6,887.86 

•6,413.75 

•6,071.78 
a988.S0 

•5,90L58 

•7,279.42 
•13, 060. 93 

•7,051.46 

8,oia9a 

•4,090.03 

•2,  738. 16 

•8. 056. 44 

•15,884.46 

•9.680.25 

•4,216.88 

•2.  U09. 00 

•6,395.20 

6, 677. 68 

11, 065. 16 

10,017.60 

•4,005.00 

4,100.84 

•13,9U.91 

•  14,345.11 

•9,045.84 


d868,715.68 


2,100,780.61 


•826,80L73 
44,436.87 


870,888.69 


42,471,019.20 


0  Unfinished. 

4  luclades  liabilitlea  not  paid,  amoanting  to  $36b766^7« 

•InokuLat  $11,797.06  not  raportad  laat  yav* 


3580      BBPOBT  OF  THK  CHIEF  OF  ENGINEERS,  U.  8.  AEMT. 

Cott  of  work  done  ^iho  United  Staiee  In  ike  Ujtper  Ttneae  Leeee  dUkiet  from  188:  i 

May  1, 1S99. 


SUtlOBS. 


84-    48 

150-214 

180-  230 

420-  484 

620-  flOft 

60&-  630 

830-  660 

680-  710 

710-  760 

906-231 

1080-1200 

1200-1240 

1240-1490 

1490-1510 

1730-1740 

1740-1780 

1780-1810 

1810-1941 

1826-1831 

1942-2047 

8740-2850 

2850-3065 

80rt&-3in0 

8100-3160 

8160-3185 

81^^-3400 

8400-3500 

8500-3600 

3600-3700 

8700-8760 

0-856 
2411-2500 
9600-2601 
2810-2931 
2931-8031 
8031-8118 
8118-3197 
8197-3277 
8277-8310 
8810-3328 
8328^28 
8428-3550 
4409-44H2 
4432-4452 
4452-4472 
4472-4492 
4492-4507 
4540-4651 
4661-4670 


MflMbe- 

low 

Cairo. 


4S6B 
406  R 
426  R 
427R 

429  R 

430  R 

430  R 

431  R 

432  R 
438R 

441  R 

442  R 
444  R 
449  R 
451  R 
462  R 
466  R 
466  R 
466  R 
468R 
490  R 
494  R 
496R 
494  R 
498  R 
496R 
605  R 
506R 
508R 
609R 

620  R 

662  R 

664  R 

674 

676 

677 

679  R 

680R 

681 

682 

582R 

683R 

6<I3 

603 

603 

604 

604 

606 


R 
R 
R 


R 
R 


R 
R 
R 
R 
R 
R 


606B 


LeTM  oonatnietioti,  1882  to  ICay  1, 1888 


Levee  coDstroetion,  May  1, 1886,  to  Hay  1, 1899: 
▲rkaDeae— 

AodyTraoy 

Lacy  &  Wfotehffl 

J.  M.  WbitebiU 

W.  li.  Rates  &  Go 

L.  C.  Drenbach  4t  Bro 

Wm.  M.  Forrest ^, 

J.  M.  Whiti^biU 

Lacy  8l  WhitehOl 

C.  A.  Lacy 

Gm>.  R.Lacy , 

J.  M.  Whltehfl! 

Wm.  M.  Forrest 

CO.  Greenlee • 

C.  A.  Winter 

Gary  &  Johnnen 

Shippey  &  Johnson 

Robert  Job nnen 

J.  V.  Daagberty 

J.  E.  Moore , 

HcCadden  Sl  Rosch , 

W.  R.  LewiH  8l  Co , 

W.  R.  [>ew{B&  Co 

W.  M.  Bates  &  Co 

W.M.Baten 

W.M  Bates  &  Co 

Stone  &  Stansell 

G.  A.  Winter 

C.  A.  Whiter 

BenTalley 

W.M.  Bates 

Louifliana— 

Arnold  k,  DeOaris 

L.  Aschafienborg 

W.  M.  Bates i 

J.H.McTighe 

W.  J.  Bentley  &  Co 

Geo.  B.  Vaaghan 

W.M.  Baton 

A.S.Coltharp 

A.8.Coltharp , 

Geo.  B.  Vangnan 

J.C.Hodge 

TlmothySnlUvan 

J.  S.  McTighe  R  C.  &  L  L  Co 

Bmest  Hyner 

Ernest  Hyner 

Bmest  Hyner.. 

Ernest  Hvner 

Arnold,  DeGaris  &  Co 

J.&McTigbeB.a&LI.Co 


Total  oonstmction,  May  1, 1808,  to  May  1, 
1899 , 


Total  oonatmotton,  1882  to  May  1, 1889 

High- water  ]m>teotlon,  repairs,  and  engineering 
ex))enseii,  1882  to  May  1, 1898 


High- water  protection,  repairs,  and  engineering 
expenses,  May  1, 1898,  to  May  1, 1899 


Total  high-water  protoction,  repatrs,  and 
engineering  expenses,  1882to  May  1, 1880. 

Total  coat,  1888  to  May  1, 1800 


Cnbioyazdi. 


•  16, 802, 877 


612. 785. 7H' 


4,044 

8,208 

6.894 

42,376 

88,117 

810 

89,947 

9.646 
18,992 
18,312 

8.223 

8,984 
20,181 
14.998 

6.724 
68,106 

4.312 
60, 6M 

8,019 
89.891 
49,838 
29.814 
26.038 
87,416 
21.878 
21.029 
65,861 
86,843 
84.404 
60,662 


60.048 
46.387 
78. 


66.852 
24.182 
42.481 
10,879 
191 
73,908 
81.686 
21.472 
86.661 
41,813 
62.149 
16,800 
41,168 
8,978 


1,470,680 


18,283,418 


7141 

8Bi' 
766: 

c6.7^' 

«l*Ai 

•3,5S1» 

1,  Iti"  : 

l.Tu: 

«2.W7- 

eLlbt  < 

el.&J* 

4,0  351 

2,i5:'> 

0.23{i- 

e5lT« 

e8,103> 

4>Q* 

c6.8gs. 
e6.4«8: 

«3.504.t 

«4.11.i" 

8.2U6' 

5.344  1 

c8.973i 

C6.536.;' 

e6,I6i>' 

6,321' 

121.: 
e0.29H 
c6.4^p 

e7.37!J.: 
e9.899; 

eS.cs'tJ.i 
04.110  1 
S4,8(&4. 
919  S 
1«J 
e9.2%J 

a5»-i 

8.9071 

7. 30*.  J 

ll,«F.i 

14.340.i 

4.3441 

e  15,125.1 

el,193.f 


236,719.1 


8,081,514.1: 


614,1841 
40,282.8 


664.337.« 


dS,676.85LS 


a  Incladet  2,680  cubic  yards  not  reported  last  year. 

b  Inclndea  $22,844.42  not  reported  last  year. 

e  Unfinished. 

dlnclndee  llabilittoa  not  paid,  amoonting  to  $48,228«0lk 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3581 

Financial  statements 

ASHBROOK  NBCK. 

Balance  unexpended  Jnne  80, 1898 $7, 677;  05 

£xpended  to  June  30, 1899 6,998.14 

Balance  unexpended  Jane  30, 1899  (in  hand  and  available) 678. 91 


Kxpenditnree  apportioned: 

Material  for  oonstmction 1,538. 78 

ILaboron  oonstmction 810.28 

Cost  and  care  of  plant,  ontfit,  and  supplies 2,095.93 

Towage  and  steamer  expense 927.05 

Administration  and  office  expense 1,336.83 

Babsistence 289.27 


Total 6,998.14 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1901 30,000.00 

GRKSNVIIXE,  MI88. 

Balance  unexpended  June  SO,  1898 $1,965.57 

Allotted  during  year » 100,000.00 

!             Total 101,965.67 

^:xpended  to  June  30, 1899 101,534.98 

I            Balance  unexpended  June  30, 1899  (in  hand  and  aTailable) 430. 59 


lExpenditures  apportioned: 

Material  for  constraction 47,646.03 

Labor  on  construction  and  superintendenoe 42, 706. 87 

Cost  of  plant,  outfit,  and  supplies 1,521.18 

Administration  and  office  expenses 2,774.25 

Subsistence 6,886.65 

Total • 101,534.98 


A^mount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

i     80^1901 20,000.00 

I 

JJkKK  PROYIDKNCX  REACH. 

Balance  unexpended  June  30, 1898 $14,394.24 

Allotted  during  year 10,000.00 

24,394.24 
Amount  transferred  to  New  Orleans  Harbor 10,000.00 

Total 14,394.24 

Expended  to  June  30, 1899 13,501.08 

Balance  unexpended  June  30, 1899  (in  hand  and  ayailable) 893. 16 


Expenditures  apportioned: 

Material  for  construction 5,246.89 

Labor  on  constraction  and  superintendence 4,580.47 

Cost  and  care  of  plant,  outfit,  and  repairs 64.80 

Towage  and  steamer  expenses 2,031.41 

Administration  and  office  expenses 593.44 

Subsistence 984.07 


Total 13,501.08 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

so^i90i ao, 000.00 


• 


3582      BEPOBT  OF  THE   CHIEF  OF  ENGINEEBSy  U.  &  ABMT. 

DSLTA  POINT. 

Balance iiiiexpende«i  Jane 30, 1898 $2,745! 

Allotted  daring  year 40,0  0 

Total 42,745: 

Expended  to  June  30,  1899 2,083: 

Balance  unexpended  Jane  30, 1899  (available) 40,662*. 

InTreaeary 25,00ij* 

In  hand 15,66:1: 

40,66:11 

Expend! tares  apportioned: 

Material  for  constraction 1^044. 

Administration  and  office  expenses 3h^ 

Total 2,08:^1 

Amonnt  that  can  be  profitably  expended  daring  fiscal  year  ending  Jane 

30,1901 20,ooao 

LOWER  TAZOO  UBVEB  DSITRICT. 

Balance  nnexpended  Jane  30, 1898 $142,10^2 

Allotted  dnring  Tear 857,00('> 

Amonnt  reoeiyed  on  aoconnt  overpayment 13 

Total 499,1138 

Expended  to  Jane  30, 1899 391,3937 

Balance  unexpended  Jane  30, 1899 107,  ?X1 

In  Treasury 100, 3CK') 

In  hand 7,42«:'l 

107,T2fa 
Amount  oovered  by  existing  contracts  and  liabilities 107,  ?Xl 

Expenditures  apportioned : 

Levee  construction • 361,90(]l3 

Engineering  and  office  expenses,  hlgh-watcf  protection  and  repairs. .    39,  A9Zi 

Total 391,3837 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  Jane 
80,1901 600,OOQD 

UPPER  TENSAS  UEYBE  DISTRICT. 

Balance  unexpended  June  30, 1898 $179,43(111 

Allotted  during  year 215^00^0 

Amount  received  on  account  overpayment .^ 

Total 394, 4.^  ♦'^ 

Expended  to  June  30, 1899 252,934^ 


Balance  unexpended  June  90, 1899 141,495 


^ 


In  Treasury 135,  OOi"^ 

In  hand 6,495o 


'  £ 


141,495* 
Amount  oovered  by  txisting  contracts  and  liabilities •••  ••••  ••••  141, 49&f 


APPENDIX  W  W — REPORT  OP  MISSISSIPPI  RIVER  GOMMISSIOK.     3583 

Ezpenditares  apportioned; 

LeToe  oonstTuctioD •...  • •• • $219, 826. 58 

Engineering  and  office  expenses,  high- water  protection  and  repairs. .    33, 108. 46 

Total 252,934.99 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1901 600,000.00 

8URTBTB,  QAUGBS,  AMD  OB8XRVATIOK8. 

Balanoe  unexpended  June  30,1898 $248.41 

Expended  to  JuneSO,  1899 248.41 

Expenditures  apportioned : 

Material  and  stationery • 69.42 

Subsistence 178.99 


Total 248.41 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1901 6,000.00 


STONE. 


Balance  unexpended  June  30,1898 $9,067.18 

Expended  to  Dune  30, 1899 9,087.18 


Expenditures  apportioned: 

Stone 6,176.82 

Towing  stone  and  unloading  same 647.01 

Cost  and  care  of  plant,  outfit,  and  supplies 109.20 

Administration  and  office  expenses 1, 061. 64 

Subsistence 92.61 

Purchase  of  quarry 2,000.00 

Total 9,087.18 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1901 30,000.00 

PLANT. 

Balance  unexpended  JuneSO,  1898 $48,978.75 

Allotted  during  year 20,000.00 

Total 68,978.76 

Expended  to  June  30, 1899 67,883.28 

Balance  unexpended  June  30,  1899  (in  hand  and  covered  by  out- 
standing liabilities) 1,096.47 


Expenditures  apportioned: 

Cost  of  steamer  Arthur  Rider,  including  outfit 37, 460. 00 

Material  for  repairs,  outfit,  and  supplies 2,713.11 

Care  of  plant,  and  labor  on  repairs 21, 901.58 

Administration  and  office  expenses 1,319.17 

Subsistence 4,499.42 

Total 67,883.28 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1901 30,000.00 


3584      REPORT  OF  THR  CHIEF  OF  ENOINEERS,  U.  8.  ARMT. 

Ahitraet  of  propaaU  for  Uffoo  work  {«  Lower  Tamo  Lovoo  dUiriei  Mow  OrtmnOi, 
rooeived  and  opened  h$  CapL  H.  C,  Nowcommr^  Corpe  ofEngUteore,  Jmlg  6^  1896. 


Vo. 


1 

s 

8 
4 
5 
6 
10 
11 
12 
14 
15 
17 
18 
19 
81 
28 
84 
85 
27 
28 
29 


Ktme  of  bidder. 


J.  H.  Gary 

John  Scott  A  Sons 

L.  C.  DreiikMtob  A  Bro.. 

J.  E.  Moore 

Shippey  &  Kilpatrick.. 

J.&  A.  W^nn 

T.  Mike 

Hu|cb  Morgan 

Grran  CUy 

Aderhi»lflt  &  Lowranoe 

C.  A.  Winter 

W.  M.  BaUM* 

Robert  Johnson 

H.  F.  Watkins 

Jno.  G.  SeoMona 

L.  C.  DuLaney 

McCadden  &  Roach 

BiiMh  Broe 

P.  H.  Rosers 

Tbomaa  £  Co 

Ernest  Hyner 


80  I  J.  K.  Kerr. 

81 

83 

84 

85 


Martin  Jennlnf^n  A.  Co 

Gilohriftt  dr.  Crow 

Tliompaon  Sc  Powell . . 

J.  H.  McTighe 

8«  ■  J.  B.  Lewis 

87     N.  I.  McLeod 

Batt.  O'Brien 

John  C.  Mclntyre 

HelfraMon  Bros 

Morrow  &.  Carter 

Ben  Talley 


89 
40 
41 
42 
43 


Stations 

2(10-300 
(483  L.). 


ChniB. 
11 
11 
1175 


14 
9 

9.2 
12.5 
12.75 
18 


11 

14.25 
;10 
10.5 
11.98 
12.5 
14 
12 

18.99 
18 

16.6 
13.5 
11.9 
10.9 


11.75 

12.23 

14 

11.375 

14 

12 

11 


Stationa 
800-400 
(485  L.). 


OenU, 
13 
14 

18 

1L375 

14 

14 
22.5 

18 
12.5 

13.5 

10.8 
15.5 


12 
14 

10.95 
a  10. 5 
17 
12.5 
16.5 

13.99 

11 

18.9 

14.75 

10 

13.24 

12.5 

12.4 

12.97 


12.5 


12 
U 


Stationa 
400^500 
(487  L.). 


18.9 
18.75 


18.5 
14.5 
12 


21 
82.5 

18 

14 

18.99 

18 

19.5 

14.75 


12.5 
18.4 


13.25 


12 
14 


Stadona 
(489  L.). 


10.45 
14.5 
11.75 
9.125 
14 
11 

a8.74 
12.5 
14 
18.5 


18 

18.5 

10.28 

10.5 

14 

14.5 

12.5 

IS 

13.99 

1L5 

16.8 

12.75 

11 

13.75 

11 

11.75 

1L73 


18.75 


14 
10.75 


BtalVma 
iOO-7VW 
(491  Lu). 


15 


14.45 


18 


14.  g7 

15 

Ml  75 

11.73 

•  13.S7» 

aa» 

15 

14 

14.  S 

2S 

14. 9t 

14.11 

14.0 

14.5 

514 

IS 

17.5 

2Lf 

15 

25 

18.80 

25 

2L9 

16 


14.9 


17.875 
... 


no-7M 

(481 L). 


Cmtt, 

30 
Ul45 


16.5 


UlT! 


16.37 


Ko. 


1 
2 

8 
4 

5 
6 

8 
10 
11 
12 
14 
15 
17 
18 
19 
20 
21 
23 
24 
25 
29 
80 
81 
82 
33 
84 
85 
86 
87 
80 
40 
41 
42 
43 


Kame  of  bidder. 


J.  H.  Gary 

John  Scott  &,  Sons 

L.  C.  Dree  bach  &.  Bro... 

J.  £.  Moore 

Shippey  A,  Kilpatrick . 

J.  &  A.  Wynn 

M.  McTigbe 

T.Mike 

Hugh  Morgan 

Grt«D  Clay 

Aderholdt*  Sc  Lowranoe 

C.  A.  Winter 

W.  M.  Batea 

Robert  JuhnHon 

H.  F.  Watkins 

Jno.  A.  CuDDon 

Jno.  G.  SesHions 

L.  C.  Dnlaney 

McCadilun  St  Roach  — 

Bash  bru8 

Ei-nent  llyner 

J  E.Kerr 

Martin  JcnningH  Si.  Co. 

W.  R.  L.«wi8  6l  Co 

Gilchrist  &.  Crow 

Thomp.son  Sc  Powell.... 

J.  H.  McTighe 

J.  B.  Lewis 

N.I.  McLeod 

Batt.  O'Brien 

John  C.  Mclntyre 

Helgason  Bros 

Morrow  &  Carter 

Ben  Talley 


Stations 

811-000 

(402  L.). 


OenU. 
26 
24.45 


32 

24.75 

24.875 

23.75 

24.9 

27 


28 
80 
25 
21 
50 
24.75 


24.75 


a  16. 625 


Stetiona 
9001000 
(493  L.). 


Omtf. 
14 
14.24 


16.45 
'i8.'625' 


28 

16 

17.74 

17 

17 

13.48 


26 

18.95 

22.5 

16 

20 

14.625 


15 


a  13. 25 


Stationa 
1000-1100 
(494  L.). 


Omite, 
12 
14.09 


11.875 

ii 


18.88 

15.76 

14.125 

15 

14 

15 


14.15 

20 

14 

18.1 

12.875 

13.4 

15.25 

15 


•  1L9 


14 

13.875 

14 

16 

14 


Stationa 
1100-1209 
(485  L.). 


Omtc 
11 

14.5 
14.75 


10.9 
18 
a9L5 


18.24 

18.76 

10.76 

11 

11.5 

10.85 

U 


18 

11.24 

14 

11 

14.8 

11.875 


12.5 

12.98 

14.4 

1L4 

10.7 

14 

11.875 

14 

18.45 

iai6 


Stations 
UOO-ISOI 
(497  L.). 


UL5 

17 


10l9I 


12. 7S 
U.2S 

18.5 
13.4 

IS.  75 

ILll 

IS 

12 

11.91 

11 

12.41 

16 

1196 

14 

1L7S 

16.9 

13.88 


14 

16 

15.5 

12.9 

11 

1S.5 

U.29 

13 

IT 

11 


aAooepted. 


5Landaidab 


APPENDIX  W  W REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3585 

Absirad  of  proposala  for  levee  work  in  Lower  Yazoo  Levee  dietrici  below  Greenville^ 
received  and  opened  by  CapU  H.  C.  Newoomer,  etc. — CoDtinued. 


No. 


1 

2 

3 

5 

6 

8 

12 

13 

14 

15 

17 

18 

19 

20 

21 

23 

24 

2r> 
2i) 

30 
31 
3:J 
35 
36 
39 
40 
41 
42 
43 


Name  of  bidder. 


J.H.Cai7 

John  Scott  &  Sone 

L.  C.  Dresbach  &  Bro ... 
Shippey  &.  Kilpatriek  . . 

J.  &  A.  Wynn 

M.McTighe 

Green  Clay 

Bryan&JfiniC 

Aderboldt  &.  Lowrance. 

C.  A.  Winter 

W.M.Bates 

Robert  Johnsen 

H.F.Watkins 

Jno.  A.Cannon 

Jno.  G.  Seasiona 

L.  C.  Diilaney 

McCadden  &.  Roach 

Hush  Bros 

Ernest  Hyner 

J. E.  Kerr 

Martin  Jennings  &,  Co  . 

Gilchrist  &  Crow 

J.H.MoTIghe 

J.  B.  Lewis 

Batt.  O'Brien 

J  ohn  C.  Molntyre 

Helgason  Bros 

MoiTow  &  Carter 

Ben  Talley 


Stations 

1300-1400 

(499  L.). 


Cent$. 
18.5 
18.46 


10 
17 
14.75 


24.5 
16.97 
25 
a  14 
29 


23.9 

28 

27.5 

25 

25 

45 

21.75 


19.7 

19.74 

24.025 

18 

26.9 

23.5 


Stations 
1400-1500 
(500  L.). 


Centi. 
18.6 
22 


33 

12.875 
a  18 
19 


27.5 
28.97 
27 
o  24.9 
30 


29.72 

30 

22.45 

28 

29 

50 

22.875 


34 
23.7 


26. 375- 


27 
23.5 


Stations 
1500-1600 
(502  L.). 


Centi. 
18.5 
32 


28 
20 


21 

21 

95 

24.9 

27.25 


22 

27.6 

30 

28 

50 

17.625 


17.7 
c  is.  375 
'22 


Stations 

1600-1700 

(503  L.). 


Centi, 
18.5 


Stations 

1700-1800 

(504  L.). 


Cents. 


16.67 


23 

19.94 

22 


13.75 
16.6 


14 


27.25 


40 
80 
30 
29 


19. 375 


16.7 
i«.'625 


a  14 


a  11.48 
13.875 
19.9 
86 
17.6 
16.6 
14.94 


14. 376 
15 


12.5 
14*376 


13 


No. 


2 

3 
6 
8 
10 
12 
13 
14 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
28 
29 
30 
31 
33 
35 
36 
37 
39 
40 
41 
42 
48 


Name  of  bidder. 


John  Soott  &.  Sons 

L.  C.  Dresbach  &  Bro  . . 

J.&  AuWyun 

M.McTighe 

T.Mike 

Green  Clay 

Bryan  &  King 

Acferholdt  &,  Lowrance 

W.M.Bates 

liobert  JohnHen 

H.F.Watkins 

J  uo.  A.  Onnon 

Jno.  G.  Seaaious 

W.  J.  Bentley  &  Co 

L.  C.  Dulaney 

McCadden  &  Roach 

Bush  Bros 

Chas.  T.  Worthing  ton . . 

Thomas  &  Co , 

Emeat  Hyner 

J.E.Kerr 

Martin  Jennings  4:  Co  . 

Gilchrist  &  Crow 

J.H.McTighe 

J.  B.  Lewis 

N.  LMoLc^od 

Batt,  O'Brien 

John  C.  Mclntyre 

Hdgason  Bros 

Morrow  Sc  Carter 

Ben  Talley 


Stations 

1800-1900 

(505  L.). 


Cents. 


a  10 
14 


13.65 
12.5 
17 

12.5 
14 

11. 74 
14. 875 
11.93 


18 

18.6 

16 


11.99 
12 

21.8 
14. 875 
13 


12.9 


13.376 


13.5 


Stations 

1900-2000 

(512  L.). 


Cents. 


10.1 
13.6 


12.96 

18 

15 

13 

13.6 

14.49 

21.875 


18 

13.75 
15 

14.75 
ILOO 
12 
20 
a  11. 875 
16 


13.9 


14.5 
13. 375 
13.75 


Stations 

2000-2060 

(618  L.). 


Cents. 
10.23 
10.9 
8.85 
12.16 
11 
12.5 


12 
12 
11 

10.98 
12.  376 
10.9 
22.46 
12.26 
11 
11 

a  9. 87*^ 
11.99 


13.6 

11.375 

10 

12.4 

10.7 

10.23 

11 

10. 376 

10.75 

13.5 

10 


ENG  99 226 


a  Accepted. 


Stations 
2060  2110 
(514  L.). 


Cents. 
10.28 
11.5 
9.5 
12 


13 


12.75 

12.5 

11 

11.98 

18.5 

11.42 

22.45 

12.25 

11 

11 


11.99 


13.8 
11.375 
10.5 
12.4 
11.7 
10.73 
11.5 
10.626 
10.9 
13.9 
a  10 


3586      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  B.  ARMY. 

Ahstraet  of  proposala  far  levee  work  in  Upper  Teneaa  Levee  diatrict,  received  amd  epni 
by  Capt,  H,  C,  Newcomer,  Corps  of  Engineere,  July  6,  18^, 


No. 


2 

4 

6 

7 

8 

9 

11 

16 

16 

17 

18 

ao 

21 
22 
34 
28 
31 
32 
:{5 
36 
38 
39 
41 
43 


Name  of  bidder. 


John  Scott  A  Sone  . .  ■ 

J.  £.  Moore 

Sbippey  Sl  Kllpatriok . 

F.L.  Maxwell 

M.MoTiehe 

L.  Aachanenbiirg 

Hugh  Morfiran 

C.  A.  Winter 

C.A.Laoy 

W.M.Bates 

Bobert  Johnson 

Jno.  A.  Cannon 

Jno.  G.  SeHsiona 

W.J.  Bentley&Co... 
McCadden  &,  Roach . . 

Thomas&Co 

Martin  JenningsdtCo . 
W.R.  Lewis  &Co.... 

J.H.  MoTigbe 

J.  B.  Lewis 

Robert  Nicholson 

Batt.  O'Brien 

Uelcason  Bros 

BenTalley 


In  ArkanaM. 


Hi 


Centt. 


13.  376 
14 


12.5 
15.94 
a  11. 99 


CentM. 


16.625 


0tnt9. 


18.99 
20 


a  14. 95 


I    22.875 


16 


21 


17.5 
a  13. 625 


13.98 


22.975 


21.75 

17.25 

17.99 

17.625 

14.4 


15.2 


16 


15 


Cents. 


19 


al5 

"ii'.h' 


22.876 


2L75 

27.5 

17.99 


14.4 
'2i.'7" 


5 

OOeo 


«oZ 


OenU. 


20 


17.6 


22.875 


In  Louisiana. 


OerUa. 

18 


V  — 


Cents. 
IB 


1  SB  " 

3.  ** 


acn' 


21 


21.9 
16 
a  15. 74 


19 
22.5 


2L76 

30 

17.99 


24.7 


15 


a  15 


19.75 


16.21 
17.74 
17.5 


14 
12 
13.74 


IV'. « 
19 

33.; 


12 


•»>  .• 


16.4 
18.6 


13. 6» 


21.  r 


a9.99 
14 


17.5 
14.9 


I 


l?i 


a  Accepted. 

Abstract  of  informal  proposals  for  levee  work  in  Lower  Yazoo  Levee  district  below  Gre* 
rill e J  received  and  opened  by  Capt,  H,  C.  Newcomer,  Corps  of  Mngineers,  August  I 

189H. 


No. 


1 

3 

5 

6 

7 

9 

10 

12 

13 

14 

17 

18 

19 

20 

23 

30 

31 

35 

37 


Name  of  bidder. 


Shinpey  it,  Kilpatrick  . 
Mc( 'ad'den  &.  Roach  . . . 

J.  B.Kerr 

J.H.Bryan  &  Co 

Hel^ason  Bros 

Car3'  &.  Johnsen 

Thomas  it,  Co 

L.  C.  Dresbach  &,  Bro  .. 

John  Scott  &  Suns 

Martin  Jennings  it  Co. 

N.  LMcLeod 

W.M.Bates 

Stone  &  Stansell 

BenTalley 

L.  C.  Dalaney 

Batt  O'Brien 

C.  A.  Winter 

T.  Likens 

Bnab  Broa 


Stations 
1070-1130 
(495  L.). 


OenU. 


Ml. 
12 


12. 375 
12.43 


9.375 
1L87 


Stations 
2400-2571 
(527  L.). 


Cents. 


18 


Stations 
4078-4133 
(554  L.). 


17 


27 
i6* 


15.87 


d  Accepted. 


Centt, 
b  14. 74 


17 


14.94 
15.49 
16 


17 
16 


15 
17 
14 
16 
19.98 


Stations 

4133-4188 
(555  L.). 


24 


Cents, 
b  14. 74  < 


19 


20 

15.49 

18 


17 
28 


22.5 

23 

16.44 

24 

27.73 


StatloB 
41%' -U* 

(oM  L. 


24 


CenU 

614.' 
12.1 

13 
12 

ia,i 

15.1 

14 

12^ 

17 

15 

11^ 

12. 

13 

ll.S 

14 


11- 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3587 

Aba  tract  of  informal  proposals  for  levee  work  in  Upper  Tensas  district  j  received  and  opened 
by  Capt,  H,  C,  Newcomer,  Corps  of  Engineers,  August  12,  1898, 


No. 


1 

3 

4 

5 

8 

9 

11 

12 

14 

15 

18 

19 

22 

24 

26 

36 

37 


Name  of  bidder. 


Shippey  &,  Kllpatrick 
McCadden  &  Roach . 

J.  M.  WliltehiU 

J.£.Kerr 

M.McTiffhe 

Carv  &  tfohnsen 

J. ^.  Moore 

L.  C.  Dresbach  &  Bro. 
Martin  Jenuings  &,  Co 
William  M.  Forrest 

W.M.Bates 

Stone  &  Stansell  ... 

J.B.  Lewis 

Andy  Tracy 

C.  ArLacy 

W.  R.  Lewie  &  Co  . . 
Basil  Bros 


In  Arkansas. 


C4 


Centt. 
20 

17.43 
20 


Oenti. 
20 

17.43 
22 


|3t 


Cent8. 
20 

17.43 
30 


©1^05 

tJoCM 


Cents. 
20 

17.43 
9.75 


I 


9fH  • 


Cent*. 


17.43 
18.5 


CVftto.     Cente. 


17.43 


a  17. 43 


I 


,.M7.4d 


0(^ 


&14.5 
17 


6  17.  93 
25 

24.5 
18 
26.95 


32.6 


5  21 


10 
12 


35 
'32.75 


14. 625 
9.4 
2>8.9Q 


20 


617.9 
25 


19.625 
19.' 99 
'22.'6' 


Centt. 
17.' 43' 


OenU. 
"i7.'43 


35 
19.99  I 


14.95 


22.25 


13 


20 
22.94 


h  12. 98 


24.99 
h  12. 98 


a  Rejected  and  work  readvertised. 


h  Accepted. 


Abstract  of  infoi*mal  proposals  for  levee  work  in  Upper  Tensas  Levee  district,  received  and 
opened  by  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  August  12,  1898, 


Name  of  bidder. 

In  Arkansas. 

In  Louisiana. 

No.l 

■S  =  «2 
Cent*. 

Centa. 

Stations 
3031-3118 
(577  R.). 

2 

A.  S.  Coltharo 

Cmtt. 

Cents. 

CenU. 
a  9. 96 

Cents. 
17.45 

Centt. 
an.45 

Cent*. 
9.94 

a 

McCadden  &.  Roach  . . 
J  E  Kerr 

......... 

17.43 

17.43 

17.43 

5 

17 

17 

17 

A 

J.  H.  Bryan  &  Co 1 1 

""13.' 99 

7 

Helflrason  Bros 

15.73 
15.75 

11.5 
14.75 

16.98 
19.5 

13 
16.6 

12 

fi 

M.  McTiehe 

18 

16.75 

13.73 

15.25 

15.74 

1 1 

J.  E.  Moore 

27.5 

12 

L.  C.  Dresbach  8c  Bro. 
tJohn  Scott  6i.  Sons  . . . 

13.73 

13.23 

16 

18 

n.40 

12.6 

13.43 

16 

16 

13.45 

13.75 

13 

16 
17.375 

'"'i6" 
22 

23.40 
al7 

16 

14 

Martia  Jenuings  Sc  Co 
J.H.  McTighe 

......... 



16 

1J^ 

W.  M.  Bates 

all 
13 

a  12. 5 
13 
15 

a  14 

19 

Stone  &  Slanseli 

Beu  Tallev 

a  24. 94 

'^0 

21 

Bruest  H  vner 

18.94 

12.44 
12. 98 

18 
27 

13 
15.98 

26 

W .  L.  Linnan 

27 

J .  6.  Bonev ........... 

10.47 

*>H 

Hiieh  McCftrten...... 

16.7 

1 

*>9 

Kobt.  Xicbolson 

15.72 

12.74 
13.73 
14 

13.2 
12.6 
14. 875 
a  8. 94 

ao 

Bat  t.  O'Brien 

25 
19.8 

13.98 

16.5 

21.2 

26 

14.875 

14.73 

'A'2 

W.  J.  Bentlev  &  Co. . . ' 

17.4 

33 

L.  AHcbafien  )iire '... 

• 

15.15 

26 

!t4 

F.  L.  Maxwell 

28 
22.25 

21 

'Al 

Bush  Bros...... ...... 

18 

38 

(Jeo.  B.  Vanjrhan 

a  9. 45 

1 

a  Accepted. 


3588      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  AEMY. 

Abstract  of  informal  proposals  for  Uree  work  in  Lower  Yazoo  Leree  distrietj  rftek^ai 
opened  by  Capt,  H.  C.  yewoomer.  Corps  of  Engineers ,  Jannarw  g6,  1899. 


No. 


1 
2 
8 
4 

6 


Name  of  bidder. 


Robert  Jobnflen. 

BnBbBroA 

A.  P.  Chilton.... 

H.  Morgftn 

John  (r.  SeABions 


Baleshed 

Loop. 

Station 

Na 

3169-3182  a 

(637  L.). 

(knU. 

»16.7 

6 

18 

7 

15.75 

8 

18.45 

9 

19.23 

Kame  of  bidder. 


T.Xike 

Stone  &  Staaseli 

J.  H.  Gary 

Ben  TaUey 


Ba]«Lr< 

Stiiioii 

sie^^^j 

(STiLi 


Cmu. 

IS 

1?' 

16 
1H» 


1  Acoepted. 

List  of  assistant  engineers  employed  on  ipork  of  river  and  harbor  improremenij  in  cierf€ 
Capt,  ff,  C,  Newcomer^  Corps  of  Engineers,  from  June  SO,  1898,  to  June  SO^  Is: 
inclusive,  under  the  acts  approved  June  4, 1897,  July  19,  1897,  and  July  1,  1898, 


Residence. 


Arthur  Elder,  Green- 
ville, Mias. 


E.  C.  Tollinger,  Green- 
ville, Miaa. 


H.  St.L.Copp6e,Green- 
ville,  Miss. 

J.D.Van  Meter,Greeik- 
ville,  Misa. 

W.  S.    Brown.    Lake 
Providence,  La. 


Time     Compen- 
em-     sation  per 
ployed.'   mouth. 


Months, 
12 


2 

10 


{ 


2 
10 

2 


Where  employed. 


Work  on  which  emplovei. 


$250.00  I  Greenville,  Miaa 


175. 00 


20U.00    do 


Care  and   repairs  to  plant  e* 
stmction   of  tow  bent,  and  ■ 
pairs  to  revetment  works 
rConstmction  and  repairs  of  kvv 
^  in  Upper  Tensas  district  io  :: 
'    kansaa. 


175.00  ' do 

200.00  , do 

150.00 do 


150:00 


Lake  Providence,  La. . 


Constmctlon  and  repairs  of  kTf 

in  Upper  Tensas  fiatriet. 
Constraction  and  repairs  of  lev* 

in  Lower  Yaaoo  district  bei' 

Greenville. 
Constraction  and  repairs  of  lev*> 

in  Lower  Yasoo  district 
Constraction  and  repairs  of  le^ 

in  Lower  Yasoo  aistriet  sbf 

Greenville. 
Golkstruotion  and  repairs  of  le^* 

in  Upper  Tensaa  district  is  La 

siana. 


List  of  contracts  in  force  in  the  Lmoer  Yazoo  Levee  district  June  SO,  1899,  toiik  nam»t 
contractors,  date  qf  approval,  of  beginning  of  work,  and  expiration. 


Levee 
stations. 


200-  300 

40O-  500 

700-  790 

811-  900 

900-1000 

lOOC-1100 

1100-1200 

1200-1300 

1300-1400 

1400-1500 

1500-1600 

1600-17W 

1700-1800 

1800-1900 


Milee 
below 
Cairo. 


483  L.. 
487  L.. 
492  L.. 
492L. 

498  L.. 
494  L.. 
495L.. 
497  L.. 

499  L.. 

500  L.. 

502  L., 

503  L., 

504  L., 

505  L. 


Contractor. 


Date  of  ap- 
proval. 


H.P.Watkins ATig.25,  1898 

J.H.McTighe ' do 

C.A.  Winter ' do 

Jno.  C.  Mcliityre ■ do 

J.  B.  Lewis ' do 

do i do    

T.Mike i...  .do 


do 

Robert  Johnsen  . 

M.McTighe 

Jno.  C.  Mclntyre 

Ben  Talley 

H.F.  Waikiiis... 
J.  &,  A.  Wynn  . . . 


.do 
.do 
.do 
do 
.do 
do 
.do 


Date  of  beffin- :  £xpintioi 
ning  work.         oaotrsct 


Sept 

Deo. 

Dw. 

Ang. 

Sept 

Nov. 

Oct 

Oct 

Ang. 

Jnly 

Oct 

Aug. 

Nov. 

Aug. 


5,1808 

12,1896 

8,1898 

8.1898 

1,1898 

18,1898 

22,1898 

1.1898 

30, 1898 

15.1898 

25,1898 

1,1898 

23,1898 

12,1898 


Dec  1, 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 


19 


^ 

«--        "^^i 

D     J 

i       1 

■ 

r 

s/ 

o/ 
>{ 

rS 

.   8 

^ 

! 

/ir  ^ 

i^           1 

1    J 

F 
? 

S!:!2Z| 


# 


t^ 


(I 


e» 


n 


33 


31 


.>. 


»v 


51 


S^ 


y/y 


forK,  oriqinal    revetment 
repairs  of  laos-'ai-'Ba 


ABAHOONCP 


I- 


II 
II 
II 

IL 


Ens  56  1 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3589 

IMi  of  contracts  in  force  in  the  Upper  Tensas  Levee  district  June  S0,J899j  with  names  of 
contractors,  date  of  approval,  of  beginning  work,  and  expiration. 


Levoe 
BtatioDS. 


1780-1810 
1942-2047 
34OO-3500 
3500-3800 
3600-3700 
2411-2500 
2810-2931 
2031-3031 


Miles 
below 
Cairo. 


466  B. 
468R. 
605  R. 
506B. 
608B. 
662  R. 
574  R. 
576  R. 


Contractor. 


Dato  of 
approval. 


Robert  Johnsen Ang.  25,1898 

MoCadden  &  Roach do 

C.  A.  Winter do 

do I do 

BenTalley do 

L.  Aschaffenburg ' do 

J.  H.  McTigbe do 

W.  J.  Bentley  &  Co do 


Date  of  begin 
ning  work. 


Sept. 

Aug. 

July 

Sept. 

Doc. 

Ang. 

July 

Aug. 


10,1808 
29, 1898 
18, 1898 
19. 1898 
12,1898 
1,1898 
19.1898 
16, 1898 


Expiration  of 
contract. 


Deo.  1.  1890 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
-Do. 


Appendix  4. 

Rbport  of  Major  G.  McC.  Derby,  Corps  of  Enginerrs,  on  Operations  in  tiie 

Fourth  District. 

United  States  Engineer  Office, 

New  Orleans,  La,,  June  1,  1899, 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the 
Fourth  distriot,  Mississippi  River  Improyemeut,  for  the  period  trom  June  \,  1898,  to 
Junel,  1899: 

Pursuant  to  the  requirements  of  Special  Orders,  No.  126,  Adjutant-General's  Of&oe, 
1898,  I  was  relieved  from  duty  in  charge  of  this  district  by  Mi^.  J.  H.  Willard, 
Corps  of  Ejigineers,  U.  S.  A..  June  3,  1898,  and  reported  to  Major-General  Shafter, 
U.  S.  A.,  for  duty  as  chier  enjpneer  of  the  Firth  Army  Corps;  Major  Willard 
remained  in  charge  of  the  district  until  November  30, 1898,  when,  in  compliance 
.with  Special  Orders,  No.  267,  A^utanVGeneral's  Office,  he  was  relieved  by  Capt. 
Henry  Jervey,  Corps  of  Engineers,  U.S.A.  After  the  close  of  the  Santiago  cam- 
paign and  the  declaration  of  peace  with  Spain,  orders  were  issued  mustering 'out 
the  volunteer  troops,  and  in  compliance  with  Special  Orders,  No.  54,  Adjutant* 
Cvonerars  Office,  current  series,  I  returned  to  this  cfistrict,  relieving  Captain  Jervey 
March  23,  1899.  These  frequent  changes  of  the  officer  in  charge,  the  presence  of 
yellow  fever  in  the  district,  and  the  absence  of  several  of  the  civil  Hssistants  who 
-went  to  the  war,  have  necessarily  had  an  unfortunate  effect  upon  the  amount  and 
cost  of  the  work  accomplished  during  the  year. 

The  l^'onrth  district,  Mississippi  River  Improvement,  extends  from  Warrentoa,  1\ 
miles  below  Vicksburg,  to  the  Head  of  the  Passes,  about  13  miles  from  the  Gulf  of 
Mexico,  a  distance  of  452.8  miles  by  river. 

The  works  inclnde  the  improvement  of  the  harbors  at  Natchez  and  Vidalia,  Missis- 
Bippi  and  Louisiana;  improvements  at  the  junction  of  the  Mississippi,  Red,  and  Atcha- 
fiilaya  rivers;  improvement  of  the  harbor  at  New  Orleans,  La. ;  improvement  of  the 
bars  in  the  MiHsissippi  River  below  Natchez,  and  the  construction,  repair,  and 
maintenance  of  a  portion  of  the  levee  system  of  the  district. 


HARBORS  OF  NATCHEZ  AND  VIDALIA. 

The  project  for  this  work  contemplates  the  construction  of  a  levee  od  or  near  the 
axis  oiCowpen  Neck,  to  prevent  tne  flow  of  water  across  the  neck  during  high 
stages  of  the  river,  and  the  construction  of  about  16,000  linear  feet  of  bank  revet- 
ment in  Giles  Bend;  estimated  cost,  $541,300.  The  object  of  the  proposed  work  is 
to  prevent  the  formation  of  a  threatened  cut-off  at  Cowpen  Neck,  which  would 
cause  the  destrnction  of  the  town  of  Vidalia,  much  injury  to  the  water  front  and 
landings  at  Natchez,  and  increased  cavings  of  the  banks  for  many  miles  above  and 
below,  with  consequent  destruction  of  expensive  parts  of  tho  levee  system. 

The  amount  expended  upon  this  project  to  June  30,  1898,  was  $210,307.74,  and 
tliere  remained  available  a  balance  of  $131,944.30. 

Dnring  the  current  year  but  little  progress  was  made;  the  river  remained  so  high 
throughout  the  season  as  to  greatly  interfere  with  the  work,  and  the  presence  of 
yellow  fever  at  New  Orleans  and  Natchez,  and  elsewhere  along  the  lower  river, 
made  it  impractioHble  to  secure  the  necessary  labor  to  do  the  work,  and  quarantine 
restrictions  prevented  the  contractors  from  delivering  rock.  It  was  not  until  Sep- 
tember 8  that  it  was  thought  advisable  to  commence  the  construction  of  mats  and 
cribs.  This  was  continued,  in  the  face  of  extraordinary  difficulties,  until  January 
18,  when  it  was  suspended  on  account  of  the  rising  river;  122,000  square  feet  of 
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mntn  and  52,800  cubic  feet  of  cribn  were  constructed  and  towed  from  the  -viV.o^ 
bar  at  L' Argent  to  the  bank  to  be  protectedi  a  distance  of  abont  10  miles.  Tb 
detailH  of  the  work  accomplished  are  fully  described  in  the  appended  report  of  £ 
aAsistant,  Mr.  H.  S.  Douj^las.  A  sketch  is  herewith  showing  the  location  of  tl 
spurs  and  the  rate  of  caving  of  the  bank. 

In  discussing  this  work  in  my  annual  report  last  year  I  reported  the  situatJoD  t 
follows: 

'*The  interval  between  the  axes  of  the  spurs  is  about  450  feet,  and  experience  ids 
prove  that  this  interval  is  too  wide;  but  even  if  an  extra  spur  has  to  be  placed  * 
each  interval,  the  tirst  cost  of  the  work  will  still  compare  favorably  with  other  reve 
nient  work  on  the  river. 

**  Thorough  and  frequent  inspection  is  an  essential  to  the  snccess  of  this  revetmen 
as,  for  that  matter.  I  believe  it  to  be  for  any  revetment.    Repairs  which  can 
effected  .at  nominal  cost  when  the  necessity  first  arises  may  cost  as  much  as  a  nf 
revetment  if  neglected  for  a  few  months. 

<*  If  the  Giles  Bend  revetment  fails  it  will  probably  be  from  one  of  two  canses— t: 
continuance  of  caving  between  the  spurs,  due  to  eddy  action,  or  the  deepening  of  t- 
channel  of  the  river  along  a  line  connecting  the  onter  ends  of  the  spurs.  In  the  ti: 
ease  the  spurs  may  be  overthrown  laterally  or  the  river  may  get  in  between  tbt 
and  the  shore.  In  the  second  case  the  spurs  may  be  destroyed  oy  being  nndermin 
from  the  outer  end  inward. 

"  Both  of  these  threatened  dangers  have  their  appropriate  remedy  if  the  tronhlf 
detected  early  enough.  Eddy  action  between  the  spurs  can  be  broken  np  by  plad: 
an  additional  spur  between  the  original  ones;  and,  in  my  judgment,  sacn  additinu 
spurs  should  be  made  with  openings  through  them,  to  carry  out  the  principle 
reducing  the  velocity  of  the  water  in  contact  with  the  bank  by  obstructing  the  do* 
while  avoiding  obstructiufj^  it  so  much  as  to  reverse  the  direction  of  the  current. 

**  If  the  river  scours  its  bed  in  front  of  the  line  of  spurs  so  as  to  threaten  undenni 
ing  the  ends  of  them  it  is  evident  that  the  new  subaqueous  bank  scr  formed  must 
protected  the  same  as  the  original  bank  by  prolonging  the  spurs  until  their  cater  ea 
rest  upon  the  horizontal  bed  of  the  river.'' 

The  condition  of  the  revetment  in  Giles  B^nd  now  appears  to  be  precarious,  t 
account  of  the  high  stage  of  the  river  no  hydrographic  survey  has  been  made  bid 
last  December,  and  the  soundings  taken  then  extend  onlv  from  Spur  8  to  Spur  > 
inclusive.  These  soundings  show  that  the  bank  and  bed  of  the  river  have  oontiDc- 
to  scour  between  the  spurs,  the  deepening  being  generally  about  30  feet,  and  mo 
in  deep  water  than  near  shore,  so  that  the  bank  is  decidedly  steeper  than  it  ti 
originally.  No  recession  of  the  low- water  line  is  shown  at  the  spurs,  but  betwtt 
them  it  has  receded  from  25  to  100  feet.  The  shore  end  of  Spur  8  seems  to  have  he. 
destroyed. 

It  is  most  unfortunat-e  that  this  situation  was  not  dealt  with  last  season.  T. 
failure  to  make  a  survey  immediately  after  high  water  last  summer  and  at  oncep' 
ceed  with  the  necessary  repairs,  for  which  there  were  ample  funds  available,  appei 
to  have  been  due  to  the  frequency  with  which  the  work  changed  hands  last  sea^ 
and  to  the  prevalence  of  yellow  fever  along  the  lower  river,  which  made  it  almc 
impracticable  to  do  any  work  on  account  of  the  scarcity  of  labor. 

If  the  work  could  have  been  done  last  season  I  believe  therevetment  could  read 
have  been  made  secure  at  very  moderate  expense  by  simply  constructing  an  sdi 
tional  spur,  with  its  pile-dike  shore  connection,  in  the  middle  of  each  intert 
between  the  existing  spurs.  This  would  only  have  brought  the  total  cost  of  the  reT> 
ment  up  to  $19.04  per  foot,  which  is  still  very  low  compared  with  the  cost  of  oont 
nous  revetment. 

Instead  of  doing  this,  however,  all  of  the  pile-dike  shore  connections  were  remov- 
and  practically  no  work  done  below  low  water. 

The  pile-dike  shore  connection  was  an  attempt  to  hold  the  bank  between  high  v 
low  water  on  the  spur-dike  principle,  and  I  know  no  more  promising  type  of  du 
for  this  purpose.  The  abandonment  of  the  spnr-dike  principle  between  high  s 
low  water  apparently  makes  it  necessary  to  protect  this  portion  of  the  bank  will 
continuous  pavement  of  rock  or  brick,  and  this  in  turn  necessitates  the  abandonms 
of  any  attempt  to  repair  the  exinting  revetment  on  the  spur-dike  principle,  becac 
under  the  most  favorable  conditions  there  is  likely  to  be  some  caving  between  spcr 
and  even  a  very  little  would  undermine  and  destroy  a-continuous  paving  of  stone 
brick.  A  continuous  revetment  above  low  water  seems  to  necessitate  a  continutf 
revetment  below  low  water. 

It  is  therefore  proposed  the  coming  season  to  make  a  survey  as  soon  as  the  sin 
of  the  river  will  permit,  and  if  there  has  been  no  radical  change  in  the  situat: 
since  the  survev  of  last  December,  to  proceed  with  the  necessary  repairs  as  rapic 
as  possible  on  the  following  system :  Whore  the  low-water  line  has  receded  behind  u 
spur  so  as  to  impair  its  connection  with  shore,  the  mat  and  spur  will  be  prolon^:' 
inward  so  as  to  reestablish  the  connection  between  the  spur  and  shore;  the  inter- 
between  the  fonndation  mats  of  the  spurs  being  about  300  feet,  two  150- foot  ms 
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will  be  laid  bo  as  to  uoarly  or  quite  cover  the  \7h0le  of  the  unprotected  bank  below 
low  water;  the  inshore  ends  of  the  mats  will  be  located  several  feet  above  low- 
water  mark,  and  the  mate  will  be  300  feet  long,  so  that  no  attempt  will  be  made  to 
brine  their  outer  ends  into  alignment  with  the  foundation  mats  of  the  spurs.  Spurs 
1  ana  2  are  in  deep  pockets,  and  apparently  the  additional  mats  are  not  yet  needed 
in  the  intervals  adjoining  them.  Above  low  water  the  Mississippi  River  Commission 
liave  decided  to  pave  the  bank  with  rock  or  brick  as  fJMt  as  the  river  grades  it  back 
to  a  slope  of  about  1  on  3. 

It  is  probable  that  the  levee  on  Cowpen  Neck  will  be  breached  by  the  cavinff  bank 
)>efore  or  during  the  next  high  water.  When  this  takes  place  it  is  probable  that  the 
whole  levee  would  be  rapidly  washed  away  if  nothing  is  done  to  prevent  it.  It  is 
])roposed  to  expend  about  $600  in  constructing  a  new  head  for  the  levee  at  some 
point  on  the  line  where  it  will  have  a  probable  life  of  three  years  or  more;  the  stone 
now  on  the  outer  end  of  the  levee  will  be  used  to  revet  the  new  head. 

In  this  connection  it  should  be  observed  that  the  revetment  work  in  Giles  Bend 
lias  not  yet  reached  the  narrovrest  part  of  Cowpen  Neck,  and  that  a  further  appro- 
priation is  needed  to  prolong  the  revetment  past  this  narrow  part  of  the  Neck,  as, 
until  this  is  done,  the  money  alreadv  allotted  will  have  produced  no  useful  fruit. 

The  amount  expended  from  June 30, 1898,  to  June  30, 1899,  is  $21,944.30,  distributed 
as  follows : 

Office  expenses  (main  office) $723. 31 

Other  administrative  expenses 1, 705.39 

Construction  of  revetment  (hired  labor) : 

Materials -$3,161.59 

Wages 6,934.59 

Subsistence 4,243.25 

14,839.43 

Surveys 508.69 

Repairs  to  plant 491. 61 

Care  of  plant 782.96 

New  plant 3,387.26 

Miscellaneous .' 5.65 

Total 21,944.30 

Money  statement. 

IMPROVING  HARBORS  A.T  NATCHEZ  AND  VIDALIA,  MISSISSIPPI  AND  LOUISIANA. 

July  1, 1898,  balance  unexpended ^$21,944.30 

Amount  appropriated  by  river  and  harbor  act  of  March  3, 1899 50, 000. 00 

71, 944. 30 
June  30, 1899,  amount  expended  during  fiscal  year 21, 944. 30 

July  1, 1899,  balance  unexpended 50,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900.    80,  OOO.  00 

The  amount  expended  firom  June  30, 1898,  to  June  30, 1899,  is  $36,726.78,  distributed 
as  follows: 

Office  expenses  (main  office) $1,842.31 

Other  administrative  expenses 4, 321. 10 

Construction  of  revetment  (hired  labor) : 

Materials $21,077.85 

Wages 4,057.75 

Subsistence 3, 077. 55 

28,213.15 

Surveys 15.33 

Kepairs  to  plant 426.39 

C  are  of  plant 1,866.10 

New  plant 31.90 

Miscellaneous 10. 50 

Total 36,726.78 


^  Balance  unexpended  July  1,  1898,  as  stated  in  previous  report,  $131,944.30.  In 
this  amount  was  included  $110,000  which  was  allotted  from  the  appropriation  for 
improving  MissisHippi  River  for  Giles  Bend.  A  separate  financial  statement  for  Giles 
Bend  is  submitted. 
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Money  staiemenL 

PBBVXNTION  OF  CUT-OFF  AT  OILB8  BBND,  lA. 

June  26,  1897,  amonnt  allotted  from  sandry  civil  fMt^  approved  Jane  4, 

1897 $110,00an 

Jane  30,  1899,  amoant  expended  daring  fiscal  year S6, 726.7 

Jaly  1,1899,  balance  unexpended 73,273.i 

Jaly  1, 1899,  oatBtanding  liabilities $1,122.37 

July  1, 1899,  amount  covered  by  uncompleted  contracts 5, 410. 28 

6,532.^ 

July  1,1899,  balance  available 68,740.1 

JUNCTION  OF  THX  MISSISSIPPI,  BSD,  AND  A.TCHAFALAYA  RIVERS,  LOUISIANA. 

A  detailed  description  of  the  difficulties  in  this  vicinity,  which  the  improremen! 
are  designed  to  rectify,  will  be  found  in  the  annual  report  for  1892.  In  general  teiQ 
these  difficulties  consist  in  the  silting  up  of  Old  River,  the  only  navigable  connectic 
between  the  Mississippi  and  tbe  Red  and  Atchai'alava  rivers. 

The  works  heretofore  contemplated  had  in  view  tne  following  objects : 

To  check  the  enlargement  of  the  Atchafalaya  and  limit  its  outlet  capacity  bv 
system  of  low  relief  dams  or  sills. 

To  separate  the  Red  from  the  Atchafalaya  during  the  low  water,  and  up  to  a  lO-fi^c 
stage,  by  means  of  a  low  dam  at  the  West  end  of  Turnbull  Island,  which  would  defl^ 
the  Red  around  the  upper  side  of  the  isl  ind. 

To  supply  a  new  outlet  for  the  Red  by  cutting  a  eanal  across  Carra  Point  sa 
obstructing  the  lower  end  of  Upper  Old  River. 

The  Red  would  thus  always  be  a  tributary  of  the  Mississippi  at  low  stages  and  tb 
Atchafalaya  an  outlet,  while  the  conditions  at  high  stage  would  remain  about  tb 
same  as  they  were  originally. 

The  plan  also  contemplated  maintaining  low-water  navigation  through  Lower  01 
River,  if  practicable,  by  dredging  or  otherwise,  pending  the  completion  of  the  abov 
system  of  works. 

Owing  to  insufficient  funds,  works  on  all  parts  of  this  project,  except  the  first  ss 
last,  has  been  suspended  for  many  years;  and  experience  having  demonstrated  tbt 
the  channel  in  Lower  Old  River  can  be  kept  open  with  the  dredge  at  moderate  expeust 
even  after  having  been  exposed  to  the  effects  of  extreme  high  water,  it  is  nnderstoo 
that  the  improvement  of  the  channel  of  Upper  Old  River  has  beei^definit-ely  abai 
doued,  narrowing  the  project  to  preventing  the  undue  enlargement  of  the  Atchafalay- 
and  the  maintenance  of  a  navigable  channel  through  Lower  Old  River. 

The  usual  annual  examination  was  made  around  the  sill  dams  in  December.  Tb 
high  water  of  1898  not  having  been  an  extreme  one,  and  the  ourrent  at  ordiaar 
stages  having  been  principally  from  the  Mississippi  into  the  Atchafalaya,  the  surve 
shows  but  little  scouring  around  the  dams  this  year,  and  on  the  contrary  a  conside: 
able  deposit  of  sand  above,  below,  and  between  the  dams,  amounting,*^ however,  t 
much  less  than  the  deposit  which  had  taken  place  before  the  flood  of  1897. 

As  experience  has  shown  that  a  single  eztraordinarv  high  water,  like  1897.  w£ 
remove  all  this  deposit  and  continue  the  attack  on  the  original  bed  of  the  rivf 
above  and  below  the  dams,  it  would  appear  to  be  necessary  to  widen  the  foundatios 
mats  above  and  below  each  dam.  This  work  will  be  undertaken  next  season  if  th 
pltant  can  be  spared  from  more  urgent  work. 

Owing  to  the  unusual  height  of  the  low- water  stage  of  the  Mississippi  during  tb 
season  but  little  dredging  became  necessary  in  Old  River.  It  is  estimated  that  73,8i.> 
cubic  yards  of  material  were  dredged  and  deposited  in  the  stream  alongside  the  cir 
made  oy  the  dredge.  The  dredge  EUim  was  kept  in  Old  River  from  August  11  v 
November  17,  but  only  worked  forty-four  days. 

In  compliance  with  a  resolution  of  the  Mississippi  River  Commission  a  survey  w^ 
made  from  Simmsport  to  Red  River  Landing,  repeating  the  cross  sections  sounds 
in  1894.  The  mean  of  112  cross  sections  between  Barbres  and  the  Mississippi  Rivf 
shows  that  below  35  feet  on  Barbres  gauge  the  cross  section  of  Old  Kiver  h^ 
increased  as  follows:  Area,  from  20,901  square  feet  in  1894  to  21,843  sqaare  feet  i: 
1899;  depth,  from  26.6  linear  feet  in  1894  to  30.8  linear  feet  in  1899.  T^e  width  hfr 
decreased  from  793  linear  feet  in  1894  to  717  linear  feet  in  1899. 
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The  amount  expended  from  June  30, 1898,  to  June  30^  1899,  is  $15,025.02,  distributed 
as  follows: 

Office  expenses $2,404.80 

Other  administrative  expenses 925.89 

Dredging  Old  River  (hired  labor) : 

Materials $470.94 

Wages 2,950.30 

Subsistence 929.70 

4,350.94 

Surveys 3,163.93 

Kepairs  to  plant 471.10 

Care  of  plant 2,023.12 

New  plant 1,685.74 

t  — — — - 

Total 16,025.02 

Money  statement. 

IMPROVING  ATCHAFALAYA  AND  RED  RIYBR8,   LOUISIANA. 

July  1, 1898,  balance  unexpended $67,337.87 

Amount  appropriated  by  river  and  harbor  act  of  March  3,  1899 25, 000. 00 

92, 337. 87 
June  ^,  1899,  amount  expended  during  fiscal  year ]]5,025.02 

July  1, 1899,  balance  unexpended 77,312.85 

July  1, 1899.  outstanding  liabilities $65.87 

Jnly  1, 1899,  amount  covered  by  uncompleted  contracts 19, 000. 00 

19,065.87 

July  1, 1899,  balance  avaiUble 58,246.98 

KBW  ORLEANS  HARBOR. 

The  approved  project  for  the  improvement  of  New  Orleans  Harbor  contemplates 
the  protection  oi  the  banks  in  all  of  the  caving  bends,  by  me»ns  of  sloping  sub- 
uierged  spur  dikes,  made  mostly  of  brush  and  stone,  resting  upon  wide  foot  mats,  and 
spaced  at  intervals  varying  from  400  to  1,600  feet  as  circumstances  may  require,  with 
continuous  brush  and  stone  revetment  covering  the  intervals  where  necessary.  The 
ultimate  cost  is  not  estimated. 

At  the  close  of  the  last  working  season  the  work  completed  comprised  about  400 
feet  of  mattress  protection  at  the  head  of  Carrollton  Bend;  five  spur  dikes,  with 
continuous  revetment  covering  the  intervals,  in  Carrollton  Bend ;  two  spur  dikes  in  the 
Greenville  Bend ;  six  spur  dikes  in  the  Goulclsboro  Bend ;  in  the  Third  District  Reach 
sixteen  spur  dikes  had  been  completed,  a  continuous  revetment  constructed  between 
Spurs  1  and  2,  and  a  mattress  150  by  200  feet  placed  contiguous  to  the  foundation 
mattress  of  Spurs  2',  3',  3J',  4',  and  4f . 

The  funds  available  June  30,  1898,  amounted  to  $90,536.60  and  a  project  had  been 
approved  for  the  application  of  these  funds  at  and  above  Algiers  Point.  Work  was 
not  begun  under  this  project  until  August  20,  the  unusual  height  of  the  river  pre- 
venting an  earlier  beginning. 

But  little  progress  was  made  before  the  work  was  interrupted,  by  the  appearance 
of  yellow  fever  at  New  Orleans,  making  it  impracticable  to  secure  labor  and  unin- 
terrupted transportation  on  the  river.  Work  was  resumed  November  4  when  the 
yellow  fever  situation  had  somewhat  improved,  but  it  was  again  interrupted  by  high 
water  January  18. 

Spurs  12  to  17  inclusive,  on  the  bank  between  Gouldsboro  and  Algiers  Point  were 
completed  during  the  season,  with  additional  buttresses  below  Spurs  12  and  16. 
These  spurs  are  shown  on  the  sketch  herewith. 

At  its  meeting  in  December  the  Mississippi  River  Commission  transferred  $12,000 of 
the  allotment  previously  made  for  Algiers  Point  to  the  protection  ot  the  bank  around 
the  elevator  and  wharf  at  South  port.  Under  this  allotment  a  mat  was  laid  along 
the  front  of  the  wharf  and  against  its  lower  end,  as  shown  on  the  accompanviug 
sketch.  To  complete  the  project  it  will  still  be  necessary  to  cover  the  bed  of  the 
river  with  mattress  work  underneath  the  wharf 
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Tho  total  ninoiint  of  work  done  in  New  Orleans  Harbor  thin  year  consists  of  4T2J^v 
square  tVi*t  of  mats  and  586,800  cnUic  feet  of  cribs.  The  cost  of  the  work  wa^  7.7 
cents  per  square  foot  for  mats  and  3.8  cents  per  cubic  foot  for  cribs.  Thiscikst:? 
uunsually  high|  bnt  the  difficnlties  enoonntered  this  season  through  the  prevalenct 
of  yellow  fever  and  the  unosnal  height  of  the  river  during  the  low  water  season  havf 
been  extraordinary. 

For  further  details  connected  with  the  work  reference  is  made  to  the  accompao?- 
inf?  report  of  Mr.  H.  S.  Douglas,  assistant  engineer. 

Duriuff  the  past  year  there  has  beeu  serious  caving  of  the  bank  within  the  harbo: 
of  New  Orleans,  both  at  Southport  and  in  the  Third  District  Reach.  Surveys  an 
now  in  progress  to  show  the  extent  of  the  damage  done.  It  is  probable  that  exten 
sive  revetment  work  will  bo  necessary  at  Southport,  bnt  in  the  Third  District  Read 
it  does  not  now  seem  to  be  practicable  to  undertake  any  work  as  the  Orleans  ]eve« 
board  have,  with  the  sanction  of  the  Secretary  of  War,  constructed  certain  work- 
along  the  river  bank  which  would  jeopardize  any  work  the  Gk>vemment  might  do 

The  amount  expended  from  June  30, 1898,  to  June  80, 1899,  is  $75,736.23,  distributst 
as  follows : 

Office  expenses  (main  office) $3,401.9 

Other  administrative  expenses 6^109.(^ 

Construction  (hired  labor) : 

Materials $18,594.68 

Wages 29,999.29 

Subsistence 11,900.42 

eO, 494.3 

Surveys 1,843.4 

Repairs  to  plant ^ 405.  H 

Care  of  plant 2,101.1 

New  plant 1,349.:> 

MiscellaneouB 31.4 


Total 75,736.2 

Money  statement. 

niPROVING  HARBOR  AT  NKW  ORLEANS,  LA. 

July  1, 1898, balance  unexpended $101,251.^ 

Amount  appropriated  by  river  and  harbor  act  of  March  8, 1899 110, 000. 0 


211, 251.  > 
June  30, 1899,  amount  expended  during  fiscal  year  ..•• 75, 736. 2 

July  1, 1899,  balance  unexpended 135, 515.  •( 

July  1, 1899,  outstanding  liabilities $47.50 

July  1, 1899,  amount  covered  by  uncompleted  contracts 5, 000. 00 

5,047.5 

July  1, 1899,  balance  available 130, 468.1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900.  300, 000. 0 

DREDGING  BARS  BELOW  NATCHEZ. 

The  bars  in  the  Mississippi  River  at  Natchez  Island,  Fords,  Torras,^  and  Tunics 
caused  no  difficulty  to  navigation  during  low  water  this  season,  as  the  river  nevr 
fell  below  12.6  on  the  Natchez  gauge.  No  dredging  was  necessary  and  none  w» 
done. 

PLANT. 

All  of  the  plant  of  the  district  is  in  good  condition;  bnt  few  repairs  were  maa 
last  year,  and  much  work  of  this  character  will  be  necessary  in  the  early  future. 

The  towboat  Osceola,  and  barges  542  and  546,  having  decayed  beyond  the  point  a 
economical  repair,  they  were  condemned  and  disposed  of  during  the  year.  Barge 
Nos.  16  and  28  were  transferred  to  the  Quartermaster's  Department  during  tb 
Spanish  war  and  two  others  are  now  building  to  replace  them.    The  new  steel  towboi' 
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Ocn,  John  Aewton,  bnilt  to  replace  the  Osceola,  has  been  delivered  by  the  contractors 
bat  has  not  yet  been  finally  accepted. 

The  plant  of  the  Foarth  diBtrict  has  always  been  comparatively  small,  having  been  ! 

constmcted  and  maintained  from  the  appropriations  made  from  time  to  time  for  the 
two  harbors  in  the  district  and  the  Red  and  Atchafalaya  rivers. 

It  has  heretofore  been  adeqnate  for  the  purposes  because  the  above  appropriations 
have  been  qaite  small  and  irregnlar,  and,  until  very  recently,  it  has  never  been  neces-  | 

sary  to  do  extensive  work  at  more  than  one  of  the  above-mentioned  points  at  a  time. 
Very  recently,  by  improvements  in  methods,  the  working  capacity  of  the  plant  has 
been  nearly  doubled,  so  that  with  comparatively  slight  additions  it  can  now  be  made 
ample  for  extensive  revetment  work  at  two  different  localities. 

During  the  coming  season  there  will  be  important  bank  revetment  work  to  be  done 
at  Giles  Bend,  Kempe  Bend,  the  head  of  the  Atchafalaya,  New  Orleans  Harbor,  and 

Serbaps  at  Bondurant  Chute,  which  will  necessitate  increasing  the  plant  by  ten 
arges  and  a  tugboat.     A  hydraulic  grader  will  also  be  necessary,  but  there  is  a 
possibility  that  one  may  be  borrowed  from  the  Third  district. 

The  report  of  Mr.  H.  S.  Douglas,  assistant  engineer,  in  the  care  and  maintenance  of 
the  plant,  is  herewith. 

The  amount  expended  from  June  30, 1898,  to  June  30, 1899,  is  $18,079.15,  distributed 
as  follows : 

Office  expenses  (main  office) 

Other  administrative  expenses $3,053.67 

New  plant 6,799.58 

Repairs  (hired  labor) : 

Materials $3,394.74 

Wages 3,974.93 

Subsistence 115.60 

7, 485. 27 

Care  of  plant 1,642.67 

Miscellaneous 97.96 

Total 18,079.15 

Money  statement,  i 

I 

PLANT.  I 

.July  1,1898,  balance  unexpended ^ $18,191.88  i 

September  21,  1898,  amount  transferred  from  Quartermaster's  Depart- 
ment, U.S.  A 8,000.00 

March  19,  1899,  amount  allotted  from  appropriation  sundry  civil  act  July  ' 

1,  1898 5,556.00  | 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 

3,  1899 64,444.00 

*96, 191. 88 
June  30,  1899,  amount  expended  during  fiscal  year 18, 079. 15 

July  1,  1899,  balance  unexpended 78, 112.73 

July  1,  1899,  outstanding  liabilities $512.62 

Amount  covered  by  uncompleted  contracts 8, 283. 50 

8, 796. 12 

July  1, 1899,  balance  available , 69,316.61 

SURVEYS,  GAUGES,  AND   OBSERVATIONS. 


• 


Surveys  have  been  made  at  Algiers  Point,  Southport,  Gouldsboro,  the  Third  dis- 
trict Reach,  Giles  Bend,  and  from  Simnisport  to  Red  River  Landing. 

The  gauge  at  Barbres  Landing,  at  the  junction  of  the  Red  and  Atchafalaya  rivers^ 
has  been  maintained  as  heretofore. 
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The  amoant  expended  from  June  90, 1898,  to  June  SO,  1899,  in  $2,969.62,  distribotai 
as  follows : 

Office  expenses  (main  office) $151.  >;^ 

Other  adminifltrative  expenses 153.1c 

Field  work  and  drafting : 

Materials $15.18 

Wages 2,307.01 

Subsistence 186.25 

2,50  .4^ 

Repairs  to  plant 3.0* 

Care  of  plant .1*: 

New  plant 141.  H 

Total 2,959.6: 

Money  statemenU 

0URVST8|  GAUOBS,  AKD  OB6BRVATION8. 

July  1, 1898, balance  anexpended $2,969.& 

March  9, 1899,  amount  allotted  from  appropriation  sundry  civil  act  March 
3,1899 5,000.0 

7, 959.  rt 
June  30, 1899,  amount  expended  during  fiscal  year 2,959.(1 

July  1, 1899,  balance  unexpended 5,000.0 

LEVEB8. 

For  work  connected  with  levee  construction  and  maintenance  the  district  is  snb 
divided  into  seven  levee  districts,  as  follows : 

Hie  Lower  Tensas  Levee  district,  right  bank,  which  extends  from  the  upper  limit 
of  the  Fourth  district,  opposite  Warrenton,  to  the  mouth  of  Red  River.  In  this  dis- 
trict the  levee  system  is  continuous  from  the  upper  end  to  a  point  5  miles  belu^ 
Fairview  Landing,  131.5  miles  bjt  river,  leaving  about  26  miles  unprotected. 

The  Atchafalaya  Leveo  district,  rizht  bank,  which  extends  from  the  month  of  Sr 
River  to  the  head  of  Bayou  Lafourche,  a  distance  of  122  miles  by  river.  The  leve 
system  is  continuous  in  this  district. 

"  The  Lafourche  Levee  district,  right  bank,  which  extends  from  the  head  of  Bayo 
Lafourche  to  New  Orleans.  The  distance  by  river  is  78  miles,  ami  the  levee  ayste: 
is  continuous. 

The  Barataria  Levee  district,  right  bank,  which  extends  from  New  Orleans  to  tb 
Head  of  the  Passes,  82^  miles.  The  levee  system  is  continuous  down  to  the  Juici 
71.5  miles. 

The  Homochitto  Levee  district,  left  bank,  created  by  a  resolution  of  the  Miasiseip: 
River  Commission  November  19, 1894,  whicli  extends  from  the  mouth  of  the  Yar« 
River  to  Baton  Rouge,  238.5  miles  by  river.  There  are  as  yet  no  levees  in  this  di- 
trict,  except  a  few  detached  leng|ths  built  by  private  parties. 

The  Pontchartrain  Levee  district,  left  bank,  which  extends  from  Baton  Ronge  t 
New  Orleans,  123.5  miles.    The  levees  are  continuous. 

The  Lake  Borgne  Levee  district,  left  bank,  which  extends  from  New  Orleans  to  tb 
Head  of  the  Passes,  91  miles.  The  levee  system  at  present  only  extends  to  Fort  S; 
Philip,  covering  70  miles  of  the  river. 

Attention  is  invited  to  the  accoropanying  report  of  Mr.  W.  J.  Hardee,  assists: 
engineer.  Mr.  William  Starling  was  in  charge  of  the  levee  work  of  the  distri 
from  August  17, 1898,  until  March  31,  1899,  during  the  absence  of  Mr.  Hardee,  vl 
served  in  the  Volunteer  Army  during  the  Spanish  war. 

The  funds  available  for  levee  construction  in  this  district  June  30, 1898,  amonnt<* 
to  $403,412.09.  This  amount  was  subsequently  increased  to  $880,062.09  by  the  alio: 
ments  made  from  the  appropriation  of  March  3, 1899. 


APPENDIX  W  W REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     3597 

The  constrnction  and  maintenance  of  an  effective  levee  system  is  an  undertaking 
of  Buch  vast  magnitude  that  it  is  only  financially  practicable  ou  condition  of  great 
economy  in  the  expenditure  of  the  available  funds.  The  following  table  shows  how 
the  cost  of  levee  building  has  varied  in  this  district  during  recent  years: 

Contracts, 


Year. 


1890 
1891 
1892 
1803 
1894 
1895 
1896 
1897 
18t)8 
1899 


Cnbio 
yardage. 


895,000 
1,410,000 

908,000 
2, 142,  OUO 
3, 589,  000 
3, 414, 000 
4, 658,  000 
1, 775, 000 
3.392,000 
2, 465, 000 


C08t 

per  cubic 
yard. 


Cent$, 
19.3 
21.2 
17.8 
21.2 
15 
12.8 
10.3 
10.99 
14.12 
13.6 


The  past  year  has  been  an  unfavorable  one  for  levee  building,  the  summer  months 
having  been  unusually  rainy,  and  the  presence  of  yellow  fever  along  the  river  hav- 
ing greatly  increased  the  difficulty  of  getting  labor  and  supplies. 

E^orts  toward  the  introduction  of  machinery  for  levee  building  have  been  con- 
tinued during  the  year,  and  three  different  contracts  were  made  for  work  to  be  done 
^vi  th  dredges.  Two  of  these  contracts  have  been  fairly  successful,  but  the  machinery 
used  on  the  third  was  quite  inadequate,  and  the  contractors  abandoned  the  work 
after  several  expensive  failures. 

The  highest  gauge  reading  reached  by  the  river  this  year  was  47.8  at  Yicksburg; 
but  little  high- water  protection  work  has  been  neceasary,  so  that  it  has  been  possi- 
ble to  save  nearly  all  of  the  funds  rt^served  for  high-water  emergencies.  On  the 
other  hand,  the  unusually  high  stage  of  the  river  during  the  low-water  season  has 
caused  extraordinary  caving  of  the  oanks  in  many  localities,  necessitating  the  con- 
Btrnction  of  new  levees. 

The  following  table  shows  approximately  the  condition  of  the  levee  line  on  the 
completion  of  this  year's  contracts : 

Levee  districts. 


Lower 
Tensas. 

Atoha- 
falaya. 

La- 
foarche. 

Pontchar- 
train. 

Bara- 

taria. 

Lake 
Borji^e. 

Above  high  water  of  1897 — 

Leas  than  1  foot 

MiUs. 

13 

22.50 
20 
70.61 

Mxl€9. 

7.29 
18.19 
25.58 
77.12 

Miles. 

Miles, 
21.50 
50 
29 
25.16 

Miles. 

8.60 

23.09 

24.65 

14.05 

MUes. 
24.05 

From]  to2feet I 

9.30 
21.76 
51 

15.64 

From  2  to  3  feet 

15 

More  than  3  feet 

16.98 

Total 

126.11 

128.18 

82.06 

125.66 

70.89 

71.67 

The  banquettes  called  for  by  the  standard  cross  section  have  as  yet  only  been 
constructed  in  a  few  of  the  most  urgent  cases. 

No  work  has  been  done  in  the  Homochitto  Levee  district,  there  having  been  no 
funds  available. 
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The  details  of  the  work  accomplished  daring  the  year  Id  the  other  districlB  an 
given  in  the  following  tables: 

Fourth  diatriot  levees,  1898-99. 
LOWER  T£NSAS  LEVEE  DISTRICT. 


No. 


1 
3 

3 

4 

5 
6 
7 

8 

9 

10 

11 

12 

13 
14 
15 
16 

17 
18 
IB 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
86 
36 
87 
38 
39 
40 

41 
42 
48 
44 

45 
46 
47 
48 
49 


50 
51 
52 
53 

54 

55 
56 
57 
68 


Name  of  levoe. 


Fauola: 

Section  1... 
Section  2... 
Section  5... 
Section    6... 

Dackpond: 

Section  3... 
Section    4... 

Kempe 

Sto^ibridge: 
Section  5... 
Section  6... 
Section  7... 
Section  8... 
Section    9... 

Waterproof: 
Section    1... 
Section    2... 
Section    3... 
Section    4... 

L' Argent : 

Section  1 . . . 
Section    2... 

Section    3 

Section  4... 
Section  5... 
Section  6..., 
Section    7 — 

Section.  8 

Section  9.... 
Section  10... 
Section  11  — 
Section  12... 
Section  13  — 
Section  U — 

Section  15 

Section  16... 

Section  17 

Section  18 

Section  19... 
Section  20..., 
Section  21... 
Section  22... 
Section  Z\... 
Section  24 

Delhi: 

Section  5..., 
Sertion  6.... 
Section  9  — 
Section  10.... 

Section  11 

Section  13 

Section  14 — 
Section  15..., 

Rifle    Point,  sec 
tion  1. 

Espernnza: 

Section    6 

Section  10 

Section  13 

Section  15.... 

Aahley : 

Section    2 

Section  3  ... 
Section  12.... 
Section  13... 

Ashley   to   Fair 
view,  section  6. 


Miles 
below    Bank. 
Cairo. 


646 
646 
647 

647 

ft50 
650 
657 

650 
661 
661 
661 
661 

662 
662 
662 
662 

663 
6(53 
663 
693 
663 
663 
663 
664 
664 
664 
664 
064 
664 
664 
664 
665 
665 
665 
665 
665 
665 
665 
665 
665 

680 
680 
C80 
680 
680 
6H0 
680 
680 
689 


715 
715 
715 
715 

724 

724 
724 
724 
725 


R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 


Contractor. 


Herman  F.  Oarbiah 

do 

J.G.Boney , 

do 


C.E.  Ponder... 

do 

Helgason  Bros. 


Clark  Sc  Realign  . 
James  R.  Mario  w. 

do , 

do 

do 


../..do 
...do 
...do 
...do 


John  Scott  &  Sons 
do 


.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
do 
.do 
.do 
do 
.do 
.do 


Helgason  Ilros 


do 

do 

do 

do 

do 

do 

Manning  &  Gibson 


BattOBrien 

do 

C.  O'Dounell  &  Co 
do 


John  Scott  &  Sons . 

do 

do 

do 

D.  P.  Lyles 


iGrad^ef 

Lenffth 
line. 

Length 
of  axis 

k  Tec- 
above 

of  river 

=  hiehe«t 

ooverad. 

knttvD 

water. 

Feet. 

Fsa. 

Feet. 

3,116 

2,400 

3 

2,313 

1,600 

3 

1,900 

1.500 

3 

1.500 

1,300 

3 

2,889 

2,500 

3 

2,441 

1,400 

3 

2,613 

2,610 

1 

2,023 

2,023 

3 

1,382 

1,300 

3 

1,200 

1.200 

3 

1,200 

1,200 

3 

1.127 

1.100 

3 

2.200 

2,200 

3 

1,900 

1,900 

3 

1.900 

1,500 

3 

2,000 

2,000 

3 

401 

400 

i 

600 

500 

A 

400 

400 

5 

400 

400 

5. 

300 

300 

5. 

400 

400 

5. 

350 

350 

3. 

250 

250 

5 

300 

300 

.1 

300 

300 

5 

300 

300 

5 

300 

3O0 

J. 

300 

300 

?. 

300 

300 

J. 

800 

300 

J" 

300 

300 

5 

250 

250 

5 

250 

250 

" 

300 

300 

5. 

350 

850 

• 

450 

460 

■» 

40U 

400 

400 

400 

.1 

513 

513 

5  • 

800 

600 

5 

700 

600 

3 

800 

600 

^' 

800 

600 

■ 

000 

700 

k 

900 

700 

J 

900 

700 

r» 

776 

600 

• 

4,181 

4,200 

■' 

900 

1,200 

1,000 

1,300 

; 

900 

1,400 

; 

1,300 

1,900 

Ji 

1.100 

1,000 

1,200 

1.200 

A 

1,100 

400 

3 

1,451 

70O 

J 

3,000 

2.700 

d 
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Fourth  district  levees,  i*P*-PP— ContiDued. 
LOWER  TENSAS  LEVEE  DISTRICT— Continued. 


H'aine  of  levee. 


Panola: 

Section    1 

Section    2 

Section    5 

Section    6 

Dackpond : 

Section    8 

Section    4 

Kempe 

Stock  bridge: 

Section    5 

Section    6 

Section    7 

Section    8 

Section    9 

Waterproof: 

Section    1 

Section    2 

Section    3 

Section    4 

L' Argent: 

Section    1 

Section    2 

Section    3 

Section    4 

Section    5 

Section    6 

Section    7 

Section    8 

Section    9 

Section  10 

Section  11 

Section  12 

Sectioii  18 

Section  14.  f... 

Section  15 

Section  16 

Section  17 

Section  18 

Section  19 

Section  20 

Section  21 

Section  22 

Section  23 

Section  24 

Delhi: 

Section    0 

Section    6 

Section    9 

Section  10 

Section  11 

Section  13 

Section  14 

Section  16 

Kitle    Point,   sec- 
tion 1. 
Esperansa: 

Section    0 

Section  10 

Section  13 

Section  15 

Ashley : 

Section    2 

Section    8 

Section  12 

Section  13 

Ashley  to  Fairview, 
section  6. 


Section. 


Crown. 


Feet. 
8 
8 
8 
8 

8 
8 

8 

8 
8 
8 

8 
8 

8 
8 

8 

8 

8 
•  8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 

8 


S 
8 
8 
8 

8 
8 
8 
8 

8 


Land 
slope. 


3  to 
3  to 
3  to 
3  to 

3  to 
3  to 

3  to 

3  to 
3  to 
3  to 

3  to 
3  to 

3  to 
3  to 

3  to 

3  to 

3  to 
3  to 
3  to 
3  to 
3  to 
3  to 
3  to 
3  to 


3 
3 


to 
to 
3  to 
3  to 
to 
to 
tc 
to 
to 
to 
to 
to 
to 


3  to 
3  to 
3  to 


3 
3 
8 
3 
3 
3 
3 


to 
to 
to 
to 
to 
to 
to 


3  to 
3  to 


3  to 
3  to 
3  to 
3  id 


3 
3 


to 
to 
3  to 
3  to 


3  to  1 


Rlrer 
slope. 


3  tol 
3  to  1 
3  to  1 
3  to  1 

3  to  1 
3  to  1 

3  to  1 

3  to  1 
3  to  1 
3  to  1 

3  to  1 
3  to  1 

3  to  1 
8  to  1 

3  tol 

3  to  1 


to 
to 
to 
to 
to 
3  to 
3  to 
3  to 
3  to 


3 
3 
3 
3 
3 


to 
to 


to  1 


to 
to 


3  to 
3  to 
to 


to 
to 
to 


3  to 
3  to 
to 
to 


3 

3 


to  1 


to 
to 
to 
to 
3  to 
3  to 
3  to 


3  to  1 


3  to  1 

3  to  1 

3  to  1 

3  to  1 

3  to  1 

3  to  1 

3  to  1 

3  to  1 

3  to  1 


Kev  or  en- 
largement. 


Enlargement 
"!!do  '.'.'.V.V. 

....do  ....... 

....do 


New. 


Enlargement 
..do  ....^. 


.do 

.do 
.do 

.do 
.do 


...do  .... 

•  •  • uo  •  •  « « 


New.. 
...do 

do 

do 

....do 

do 

do 

do 

...do 
....do 

do 

do 

....do 
....do 
....do 

do 

.....do 
....do 

do 

....do 
....do 

do 

...do 
....do 


Enlargement 


....do 

do 

do 

. ...  .do 

do 

....do 


.do 


.do 
.do 
-do 
.do 


New.. 

do 

do 

....do 


Average  height. 


^^P  Ground 
levee.  "^*^- 


Enlargement . 


Feet 
0.8 
1.8 
1.3 
L6 

1.3 
L4 


2.2 
2.8 
2.4 

2.5 
2.4 

2.8 
2.7 

2.7 

2.6 


4.4 
4.8 
4.7 
3.8 
3.9 
4.2 
4.3 
4.5 

2.2 


5.3 
5.8 
3.9 

4 


2.1 


Feet. 
14 
14.1 
13.3 
14.3 

13.3 
12.7 

19.7 

14.5 
12.3 
11.4 

11.4 
12.3 

U.2 
12.6 

12.6 

12.7 

17.1 

16.5 

17.4 

17.6 

18.3 

17.7 

19.3 

19.4 

20.2 

20.8 

21 

20.8 

21.6 

21.6 

21.3 

20.7 

20.8 

23 

18.4 

17.4 

16.6 

17.3 

17.6 

16.2 

16.4 
17.8 
17.3 
17.3 
17.6 
15.6 
13.3 
12.7 

9.7 


17.3 
19 
18 
14.6 

11.1 
10 
11 
10.8 

18.8 


Date  of 
contract. 


1898. 
July  23 
....do  ... 
. . ..do  ... 
....do  ... 

. ...do  . .. 
....do  ... 

Sept.  10 

July  23 
....do  ... 
— do  ... 

....do  ... 
. . ..do  ... 

....do  ... 
. . .  .do  . . . 

....do  ... 

....do  ... 

1897. 

Sept.  27 

....do  ... 

....do  ... 

•  •  •  ■U\f    •  •  « 

....do  ... 
. ...do  ... 
....do  — 
....do  . .. 
. ...do  ... 
....do  ... 

■  •  •  •  U  V   •  •  « 

....do  ... 
. ...do  ... 
. . . . do  . .  • 
....do  ... 
....do  ... 
....do  ... 
. ...do  .. 
. . . .  do  . . . 
....do  ... 
....do  ... 
. ...do  . .. 
. . .  .do  . . . 
do ... 

. ...do  ... 
....do  ... 

do  ... 

. . .  .do  . . . 
....do  ... 

do  ... 

. . .  .do  . . . 
....do  ... 

1806. 
Oct.    15 

1897. 
Dec.  10 

do  ... 

Sept.  27 
. ...do  . .. 

1898. 

Oct.     8 

....do  ... 

....do  . .. 

. . .  .do  . . . 

1896. 
Oct.   26 


Work 
com- 
pleted. 


1898. 
Oct.     7 
Oct.   29 
Dec.  27 
Oct.     3 

Nov.    6 
Sept.    8 

1899. 
Mar.  21 

1898. 
Dec.  19 
Sept.  27 
Nov.    3 

1899. 
Mar.  10 
Peb.  21 

Mar.    8 
Mar.  31 
1898. 
Sept.  29 
1899. 
Mar.  17 
1898. 
Nov.  13 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

June  28 

Do. 
July  25 
June  28 
June    6 
Aug.  '2 

Do. 

Do. 

Sept.  24 


Aug.  31 
Aug.  20 
June  18 
June  20 

1899. 
Apr.    8 
Mar.  17 
Apr.    9 
Apr.  18 

18D8. 
Nov.    « 
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... 

.™..,^.» 

Priee 

Totidoort. 

Stetueertameentaror 
levee  to  riTtr  buk. 

Leiet. 

GreM- 
eet. 

««o. 

Unk. 

1 

FinoU; 

SectiOB   1 

...S  •■■■•■■ 

Section  1 

Section  t 

Sis 

U.US.TT 

H  001. 2a 

IS.  Mi.  OS 
11.0«B5« 

io,m.ai 

18.2M.S3 

18.066,70 

Its".; 

i!,«70.7S 
M.2?7-*8 

l«,S28:«a 
K.ISO.W 

iT:23«.ia 

is;  306:  T* 

13,  eos, 30 
I8;ie».i8 

18.Ma.0T 
18.017,86 
16.018.33 
iS.«0«.36 
18,270.2* 

14,W7.8S 
13,816,78 

iliooios 

1S.330.B2 
11,384.38 

lS,080.gS 
16:5'20!t7 

ia.«5,»s 

18,800.24 

18] 808!  IT 
3*.««t.U 

OHitl. 

10.  ts 

iiioo 

14.  te 

14.88 

18.00 
V.23 
0.Z3 
'S.28 
•.28 

U.»7 

1.97 
1.07 
L»7 

14.40 

14:40 
14.10 
14.40 
14.40 

14.40 

14!  40 
14.40 
14.40 
11.40 

14.40 
14.40 
14.40 
14.40 
14.40 

18.00 
18.00 

13:  00 

wioo 
8!7a 

10. 00 

11.30 

11. 38 
11. 8« 
11.38 

|1.4.t*. 
1.348.88 
1.838.02 
1,486.48 

t.)ll.4a 

2,008.78 
16.311.  IT 

M8;*e 

1.016.03 
060.44 

2,180.26 
2,804.08 
1,068.60 

2,088.88 
2,687.43 
1,130.03 
12S3.T0 
1,863.38 

2.486:n 

iS.S 

*33B.28 
3.480.87 

1,030.33 

3  24T,!1 
2,830. 01 

i.Mo.oe 

1,088.18 

l,o)^2t 
xa34.32 

i;  876. 83 

SI 

ilssoiis 
3.OO0.U 

2,««.0T 
2.070,73 

fwt. 

3,  COO 

!:!S 

4.S00 

ooo 

450 

ts 

i.ew 

1.200 
two 

i^ 

6.080 

1300 
3,210 

iS 
S3 

i 

3,000 

2,070 

i 

2,825 
1.806 

IS 

2,640 

,804 
,830 

:7»8 

]aoo 

,280 
1800 

Is 

m 

1.T00 

Fml. 

4,700 

1,100 
800 

1.200 

ii 

2.840 
8.800 

6.100 
t.300 

a,  210 

IS 

Jg 

8,100 

l.OTS 
3;  050 
•  •>» 

00 
00 

80 
26 

50 

20 

OD 

.,.75 

3,010 

.'884 

'844 

j| 

|800 
,280 

8,100 

IS 

Fut. 

« 

4,000 

860 

826 

1.580 
1,480 

1,000 

1110 
2,010 

4.746 

5.  MO 

lis 

3,100 
3.075 
8:0M 

3,000 

IMO 

2;  000 

Z.S80 

3.850 
1^ 

i,7ra 

J3 

2,700 

iS 

1,M2 

\z 

7;  280 
8.000 

IS 
li 

a 

DiL 

St 

S: 

Do. 

St 

Do. 

St 

Do. 

St 

Do. 

■  St 

g 

Do. 

St 

Do. 
Do. 

Ho. 

St 

Sl«liniiaiy. 
Do. 

Da. 

St 

De. 
Do. 

10 

11 

19 
W 

IB 

i 

22 

1 

£B 

2» 

S3 
35 

?s 

3S 
« 

S 

4S 
J« 

M 

t2 
5S 

M 

Stocfbri'dge; 

Sa  i:::::- 

Section  7 

Section  S 

§S£  i:::::: 

L' Argent: 

Section   1 

Section   J 

Section   a 

se^tioS  5":::: 

Section   1.'."'.'. 

K"  !:::::: 

SKliOtllS 

Section  » 

Section  15 

BeatlonlT!!!!^! 
Section  21 

£!l::i;;::;: 

^.S-""- 

Secliw  S 

Section   S 

Section   ft 

Section    1 

Section  3 

Section   1 

Section   5 

Rifle     Point,   wo- 

Section   t 

SeoUoDia 
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Fourth  dUtriot  levees,  1898-99— ContinvL&d. 

LOWER  TENSAS  LEVEE  DISTRICT— (UNCOMPLETED  LEVEES). 


Name  of  leree. 


PalmTra  Island  . . . 
Panola : 

Section  8 

Section  4 

Section  7 

Dnckpond : 

Section  1 

Section  2 

Keinpe  (extension) 
Stockiidge: 

Section  1 

Section  2 

Section  8 

Section  4 

Aqnasco: 

Section  1 

Section  2 

Section  3 

Esperanza: 

Section  1 

Section  2 

Section  3 

Section  4 

Ashley : 

Section  1 

Section  4 

Section  5 

Section  6 

Section  7 

Section  8 

Section  9 

Section  10 

Section  11 

Ashley    to    Fair- 
Tie  w,  section  0. 


Miles 

below 

Bank. 

Cairo. 

822 

R. 

646 

R. 

647 

R. 

647 

R. 

650 

R. 

650 

R. 

657 

R. 

659 

R. 

669 

R. 

659 

R. 

659 

R. 

679 

R. 

679 

R. 

679 

R. 

711 

R. 

711 

R. 

711 

R. 

711 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

R. 

724 

A. 

724 

R. 

724 

R. 

726 

R. 

Contractor. 


Length 
of  luie. 


Theo.  A.  Helgason. 


J.  O.  Boney 

do 

do 


C.B.  Ponder.. 

do 

United  States 


Clark  &  Reagan 

...do 

do 

....do 


James  R.  Marlow. 

do 

do 


Batt  O'Brien. 

do 

.....do 

.....do 


Jno.  Scott  A.  Sons 
do 


...do 

do 

do 

do 

....do 

do 

....do 

D.  P.  Lyles 


Feet. 
10, 310 

1,700 
1.700 
1,762 

4,868 
2,300 
1,982 

1,629 
1,600 
1,200 
1,300 

1,597 
1,700 
2,230 

900 

1,000 

900 

800 

995 

1,400 

1,200 

1,100 

700 

600 

600 

900 

1,000 

3,800 


Length 
of  axis 
of  river 
covered. 


Feet. 

10,000 

1,400 
1,400 
1,400 

4,500 
2,000 
1,980 

1,820 
1,300 
1,200 
1,300 

1.500 
1.700 
2,200 

000 
1,200 
1.200 
1,000 

900 

1,400 

1,200 

1,000 

700 

600 

600 

900 

400 

2,600 


Name  of  levee. 


Falmvra  Island . 
Panoia: 

Section  3.... 

Section  4.... 

Section  7.... 
Dnckpond ; 

Section  1.... 

Section  2 

Kempe   (ex ten 

sion). 
Stockridge: 

Section  1 

Section  2.... 

Section  8.... 

Section  4.... 
Aqnasco: 

Section  1 — 

Section  2 

Section  8.... 
Esperanza: 

Section  1 — 

Section  2.... 

Section  8.... 

Section  4.... 
Ashley : 

Section  1.... 

Section  4 — 

Section  5.... 

ENG  99— 


Crown. 


Feet. 
6 

8 
8 
8 

8 
8 
8 


8 
8 
8 
8 

8 
8 
8 

8 

8 
8 
8 

8 

8 
8 

■226 


Section. 

Land 
slope. 

River 
slope. 

2^  tol 

2^  tol 

3    tol 
3   tol 
3    tol 

3  tol 
3  tol 
3   tol 

8   tol 
3   tol 
3   tol 

3  tol 
3  tol 
3   tol 

3   tol 
3   tol 
8    tol 
3   tol 

3  tol 
3  tol 
3  tol 
8   tol 

3   tol 
3    tol 
8    tol 

3  tol 
3  tol 
8   tol 

8  tol 

9  tol 
3   tol 
8    tol 

3  tol 
3  tol 
3  tol 
3  tol 

8   tol 
3   tol 
8   tol 

3  tol 
3  tol 
8   tol 

New  or 
enlargement. 


Enlargement 


.do 
.do 
.do 


do 

do 

Now.. 


Enlargement 
do 


.do 
.do 
.do 

.do 

.do 

.do 

do 


Average  height. 


Above 
old 


Above 
groand 


levee,    surface. 


New .. 

do 

....do 


Feet. 
10.4 

14.9 
12.9 
13.6 

15.3 
13.2 
19.9 


15.3 
15.4 
16.3 
16.4 

14.6 
14.7 
18.5 

18.0 
17.7 
18.0 
18.8 

11.6 

9.4 

10.8 


Dato  of 
contract. 


1899. 
Feb.  11 

1898. 
July  23 
....do  ... 
....do . .. 

....do  — 
,...do  ... 
None. 

1898. 

Julv  23 

. . .  .do  . . . 

....do ... 

,...do  . .. 

181)9. 
Apr.  18 
, ...do  ... 
,  ...do 

1898. 
Oct.     8 

I  •  m  aUO    «  *  • 

,  ...do 

....do  ... 

...do ... 
, ...do  ... 

•  «  •  ■  QO   *  •  • 


Grade  of 

levee 

above 

highest 

known 

wator. 


Feet. 
—0.5 

8 
3 
8 

8 
8 
1 

8 
8 
8 
8 

5.4 
5.4 

5.4 

5.7 
5.7 
5.7 
5.7 

3 
8 
3 
8 
3 
3 
3 
8 
8 
8 


Cnbio 
yardage. 


Ou.yde. 
22,383.00 

18, 135. 81 
13, 793. 26 
13,563.85 

16. 993. 50 
16, 994. 71 
85,000.00 


15, 139. 47 
14.  591).  84 
15, 635. 40 
14,619.66 

13, 139. 16 
13,519.69 
13, 831. 14 

14, 599. 98 
15, 755. 02 
14,810.06 
14, 523. 12 

17.706.11 
19, 363. 43 
19,078.33 
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Fourth  dUtrici  levtes,  1898-99^Continned, 
LOWER  TENSAS  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES)— Continued. 


No. !     Name  of  leve<». 


Section. 


22 
23 
24 
25 
26 
27 

28 


Ashley— Cont'd. 

Section  t 

Section  7 

Section  8 

Section  9 

Section  10.... 
Section  11 

Ashley  to  Fair- 
view,  section  5. 

Crown. 


Feet. 


Land 
slope. 


8 
8 
8 
8 
8 
8 

8 


3 
3 
3 
3 
3 
3 


tol 
tol 
tol 
to  1 
tol 
tol 


River 
slope. 


3    tol 


tol 
tol 
tol 
tol 
tol 
tol 


3   tol 


New  or 
enlargement 


Now.. 

do 

do 

do 

do 

do 


Enlargement 


Average  height 


Above 

old 
levee. 


Feet. 


2.3 


Above 
ground 
surface. 


Feet, 

10.8 
11.1 
12.7 
14.0 
W.1 
1L8 

14.0 


Date  of 
contract 


8 


1898. 

Oct. 

— do  .. 

...do.. 

do  .. 

do  .. 

...do.. 

1896. 
Oct.    26 


Cuhy 
y*rdi2- 


19, 1'.fJ  • 
15.  3Si  . 

ly  5.-4  ■ 

l.V  j24  ■ 

17,  .^•'.' 
17,931 

25.621 


... 

Distance  from  center  of 

Price 

levee  to  river 

bank. 

Nature  of 
river  bank. 

No. 

Name  of  levee. 

per  cubic 
yard. 

Condition  of  contract 

Least. 

Great- 

Aver- 

e.«»t. 

age. 

OenU. 

Feet. 

FeeL 

Feet. 

1 

Palm  vra  Island  . 
Panola : 

10.90 

2,640 

3,960 

3,300 

Stationary.. 

97.60  per  cent  completed. 

2 

Section  3 

11.00 

6,600 

7,000 

6,800 

Making 

Nothing  done^ 

3 

Section  4 

11.00 

6,000 

6,200 

6,100 

do 

Do. 

4 

Section  7 

Duck pond: 

ILOO 

3,300 

8,500 

3,400 

do 

Do. 

5 

Section  1 

14.98 

1,200 

1,820 

1,260 

Caving 

Do. 

6 

Section  2 

14.98 

1,100 

1,200 

1,150 

do 

11.3  per  cent  completed. 
Embankment  sinKing. 

7 

Kempe    (exten- 

None. 

800 

1,400 

1,100 

do 

sion). 

Stockridgo: 

8 

Section  1 

13.00 

3,870 

5,500 

4,685 

do 

100  per  cent  completed. 

9 

Section  2 

18.00 

2,270 

3,870 

3.070 

do 

64.1  per  cent  completed. 

10 

Section  3 

13.00 

2,270 

2,270 

2,270 

do 

Nothing  done. 

11 

Section  4 

Aquasco : 

13.00 

1,300 

1,800 

2,270 

do 

40.6  per  cent  completed. 

12 

Section  1 

11.99 

1,980 

2,640 

2,310 

do 

Nothing  done. 

13 

Section  2 

11.99 

1,080 

1,980 

1,980 

do 

Do. 

14 

Section  3 

Esperanza: 

1L99 

1,500 

1,980 

1,740 

do 

Do. 

15 

Section  1 

19.90 

2,600 

2,600 

2,600 

Stationary.. 

Do. 

10 

Section  2 

19.90 

8,000 

3,000 

3.000 

do 

Do. 

17 

Section  3 

19.90 

3,200 

3,400 

3,300 

do 

Do. 

18 

Section  4 

Ashley: 

19.90 

8,200 

3,200 

8,200 

do 

12.6  per  cent  oompleted. 

19 

Section  1 

11.36 

2,650 

2,860 

2,750 

Caving 

32.5  per  cent  completed. 

20 

Section  4 

11.36 

8,850 

4,150 

4,000 

do 

75  per  cent  completed. 

21 

Section  5 

11.36 

4,150 

4,050 

4,100 

do 

30  j>er  cent  completed. 
100  per  cent  completed. 
06  per  cent  completed. 

22 

Section  6 

11.36 

4,600 

4,800 

4,700 

do 

23 

Section  7 

11.36 

4,800 

4,800 

4,800 

do 

24 

Section  8 

11.36 

4,700 

4.700 

4,700 

do 

Nothing  done. 

25 

Section  9 

11.36 

4,700 

4,700 

•   4,700 

do 

5  per  cent  completed. 

26 

Section  10 

11.36 

4,700 

4,700 

4,700 

do 

30  per  cent  completed. 

27 

Section  11 

11.36 

4,100 

4,700 

4,400 

do 

80  per  cent  completed. 

28 

Ashley  to  Fair- 
view,  sections. 

14.50 

800 

1,000 

900 

do 

46  per  cent  completed. 

i 


APPENDIX  W  W — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION,     3603 


Fourth  district  levees,  lS98-99—Conimned. 
ATCHAFALATA  LBVEE  DISTRICT. 


No. 


Name  of  levee. 


1 
2 
3 

4 
5 
6 

7 

8 

10 
11 
12 
13 
14 
15 
16 
17 

18 

19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
20 


30 
31 

32 
33 
34 
35 
30 

37 
38 
30 
40 

41 
42 
48 


KacoouTci    to    Long- 
wood; 

Section  6 

Section  7 

Section  8 

Fleta: 

Section  2 

Section  3 

NewTezM 

Poche  to  Morganxa : 

Section  4  ^exten- 
sion). 

Section  4 

If  orrison : 

Section  7 

Section  e 

Section  10 

Section  11 

Section  12 

Section  13 

Section  14 

Section  16 

Point    Coupee :    Sec- 
tion 2. 

St.  Claude  (part) 

Nina: 

Section  1 

Section  2 

Section  8 

Section  4 

Section  5 

Section  7 

Highland: 

Section  1 

Section  2 

Section  8 

Section  4 

Barrosa:  Sections  11- 

14. 
Belle  Yale: 

Section  1 

Section  2 

Yiola: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Beaulieu  to  Aiitoiiiu : 

Section  8 

Section  4 

Section  0 

Ifiasonri:  Section  1.. 
Robertaon : 

Section  1 

Section  2 

Sections  427-480 


Miles 

bflftw 

Bank. 

Cairo. 

785 

R. 

785 

B. 

785 

R. 

786 

R. 

786 

R. 

786 

R. 

787 

R. 

787 

R. 

787 

B. 

707 

R. 

707 

R. 

797 

R. 

797 

R. 

797 

R. 

797 

R. 

797 

R. 

798 

R. 

805 

R. 

806 

R. 

806 

R. 

806 

R. 

806 

R. 

806 

R. 

806 

R. 

815 

R. 

815 

R. 

815 

R. 

815 

R. 

824 

R. 

826 

R. 

826 

R. 

828 

R. 

828 

R. 

828 

R. 

828 

R. 

828 

R. 

836 

R. 

830 

R. 

836 

R. 

840 

R. 

854 

R. 

854 

R. 

870 

R. 

Contractor. 


B.P.Whit*. 

do 

do 


do 

, . . . .  do 
do 


.do 
.do 


George  Y.  Andrews. 
HearTn  &  O'Connor  . 

do 

....do 

do 

do 

.....do 

do 

George  Y.  Atidrows 


F.  M.  McLaughlin 


.do 
.do 
do 
.do 
.do 
do 


Israel  R.  Bobbitt 

do 

do 

do 

Dilworth-Scndder  Dredg- 
ing Co. 


Israel  R.  Bobbitt. 
do 


.do 
.do 
.do 
.do 
.do 


M.  L.  Linnan  .... 

do 

do 

Israel  R.  Bobbitt. 


W.  F.  Barbour  Sc  Son 

do 

F.  M.  McLaughlin  . . . 


Length 
oflhie. 


Feet. 
1,920 

2,000 
2,000 

1,000 
1, 020 
1,400 

645 

8,400 

900 

1,100 

800 

572 

1,435 

1,019 

900 

845 

1.000 

2,210 

1,100 
1,000 
900 
1,100 
1,100 
1,100 

1,214 

1,100 

1,  200 

829 

2,872 


1,713 
1,075 

1,560 
1,  500 

1,500 
1,500 
1,457 

1,500 

1,600 
1,800 
2,000 

604 

582 

8,125 


Length 

of  axis 

of  river 

covered. 


Feet. 
1,500 
1,800 
1,900 

900 

000 

1,300 

600 

2,400 

800 

1,050 

770 

550 

1,400 

1,000 

900 

840 

1,000 

2,200 

1,050 

950 

850 

1,050 

1,050 

900 

1,160 

1,100 

1,100 

800 

2a0 


1,700 
1,670 

1,400 

1.600 
1.500 
8,000 
2,.'>00 

1,600 
1,700 
1,900 
2,000 

400 

400 

8,000 


Grade  of 

levee  , 

above 

highest 

known 

water. 


Feet. 


2.5 
2.5 
2.5 

6.7 
5.7 
2.8 

2.8 

2.8 

6.7 
6.7 
6.7 
3.7 
5.7 
6.7 
6.6 
6.6 
6.6 

6.4 

5.4 
6.4 
6.4 
5.4 
6.4 
6.4 

4.4 

4.4 
4.4 
4.4 
4.2 


4.0 
4.0 

4.4 
4.4 
4.4 

4.4 
4.4 

8.0 
8.0 
8.0 
8.0 

4.8 
4.3 
2.0 


3604      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Fourth  district  levees,  1898-99--Coniinned. 
ATCHAFALAYA  LEVES  DIST&ICT--CoiitiDued. 


Ko. 


1 
2 


4 
5 


« 
7 
8 


10 
11 
12 
13 
14 
15 
16 


17 

18 
19 
20 

21 


22 

28 


24 


25 

26 
27 
28 


29 


80 
31 

82 
83 
34 
85 
36 


87 
88 
39 

40 

41 
42 


48 


Name  of  leveo. 


Bacoonrci  to  Long- 
wood: 

Seotion  0 

Section? 

Section  8 

FleU: 

Section  2 

Sectiun  3 

NewTezaa... 

Poche  to  Morganza 

Section  4  (ex- 

t^ension). 
Section  4 

Morrinon : 

Section  7 

Section  9 

Section  10 

Section  11 

Seotion  12.... 

Seotion  13 

Section  14.... 
Section  15 


PointConpee:  S«*c 
tion  2. 

St.  Claude  (part)  . 
Nina: 

Section  1 

Seotion  2 

Sections 

Section  4 

Sections 

Section? 

Highland: 

Section  1 

Section  2 

Section  8 

Section  4 

Barroza:  Sections 

11-14. 
Belle  Vale: 

Section  1 

Section  2 

Viola: 

Section  1 

Section  2 

Sections 

Section  4 

Section  5 

Beaulieu  to  Anto 
nlo: 

Sections 

Section  4 

Section  6 

SCiBHOuri:  Seel.. 
Robertaon : 

Seotion  1 

Section  2 


Sections  427-430 . 


Section. 


Crown. 


Feet. 


Land 
slope. 


8  2|tol 
8  2|  to  1 
8    2itol 


8 

8 


8 
8 
8 

8 


tol 

tol 


8  tol 
2|tol 
2itol 

2|iol 


8 
8 
8 

8 

6  '  3    tol 


3  tol 

3  tol 

8  tol 

3  tol 


8 
8 


8 

8 
8 

8 

8 


8 
8 


8 


8 
8 
8 
8 


8 


8 
8 

8 

8 
8 
8 
8 


8 
8 
8 
8 

8 

8 


8 


3   tol 
8    tol 


8  tol 

3  tol 

3  tol 

3  tol 

3  tol 


3   tol 
3   tol 


3   tol 


a  tol 

3  tol 

3  tol 

3  tol 


3   tol 


3 
3 

3 
3 
3 
3 
3 


tol 
tol 

tol 
tol 
tol 
tol 
tol 


3  tol 

3  tol 

3  tol 

3  tol 


tol 
tol 


2itol 


Biver 
slope. 


Stol 
Stol 
Stol 


Stol 
Stol 


Stol 
Stol 
Stol 

Stol 


New  or 
enlargement. 


Enlargement 

>   «  «   •   .  ClO     »    m     •   •  •  •  • 

.....do 


.do 
do 


...do 
...do 
...do 

...do 


Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol  I do 


Stol 


do 


Stol do 

3  tol    do 

3tol  I do 

Stol    do 


Stol 


Stol 
Stol 

Stol 
Stol 
Stol 
3tol 
Stol 


Stol 
Stol 
Stol 
Stol 

Stol 
Stol 


Stol 


.do 


do 
do 

do 

do 

.do 

.do 

.do 


do 

do 

New 

Enlargement 


Ayerage  height. 


New.. 
do 


Above 

old 
levee. 


Enlargement 


Feet, 
L6 
L3 
LS 


8.2 
3.4 


0.8 
0.8 
8.7 

8.8 


2.0 
8.4 
L2 
8.5 
8.2 
8.2 
2.9 


8.8 

2.9 
8.4 
3.6 

8.5 


8.6 
8.2 


8.1 


2.9 
2.8 
2.9 
2.9 


2.8 


2.6 

2.7 

2.0 
L9 
2.6 
2.6 
2.7 


L9 

2.0 


Above 
ground 
surface. 


Date  of 
con  tract. 


2.5 


L6 


Feet. 
15.6 
13.8 
&5 


21.2 
22.0 


17.1 
16.9 
16. « 

22.9 


17,2 
18.9 
16.? 
1?.9 
17.6 
17.3 
17.6 


15.2 

16.0 
10.0 
16.4 

18.6 


17.1 
17.6 


15.7 


19.2 
20.7 
19.4 
18.5 


20.1 


14.9 
15.4 

15.0 
15.1 
16.1 
15.1 
15.1 


15.2 

14.3 
14.3 
14.4 

16.2 
14.9 


n.o 


1890. 
Mav     4 

do  . . . 

....do... 

1897. 

Sept.  11 

....do... 

1896. 
May    4 

— do  ... 

...  do... 

1897. 
Sept.U 

1898. 
Jan.  6 
....do... 
. ..  .do ... 
. . . .  do . . . 
....do... 
....do ... 
....do... 

1887. 
Sept.  11 

1898. 
Jan.     5 

....do ... 

...  .do ... 


.do 


.do 
.do 


> . .  .do  . . . 

1897. 

Sept.  11 

do  ... 

do  ... 

...do... 

1898. 
June   1 


Jan.  5 
do ... 

do ... 

do  . . . 

....do ... 
....do... 
....do  — 


OoL     1 

...do... 

....do ... 

,  ...do .. . 

Deo.  SB 
— do  . . . 

1896. 
Noe:  12 


Work 
com- 
pleted. 


18»i 

Nov.  8 

Da 
Oct.  If 


Nov.  1: 
Oct   li 


Aug.  r 

Oct.  :. 

Bo. 

Nov. 


Sept.  • 
Oct.  I 
Dec 
Oct.  L 
Sepl- 
OcL  I 
OcL  i 


Ol'L    I 

Au-.l 

Dec  1 

Dee   1 

189l>. 
Feb-  : 

189- 

^&= 

1^. 
Mar.: 

iRa? 

Nt»v 
De. 
Da 
Do. 

Part 

1»S? 
Ort.    ' 
Dec    ' 

JaDf  • 

'  J«h  : 

Auc 

I> 

Ang 

1»^ 

,  Mar.  i 

FeU  ' 

Mar.  i 

Mar.  • 

Apr.  - 
Do 

18^ 

Nov. : 


APPENDIX  W  W — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     3605 


Fourth  diHriot  levees,  1898-99— Continued. 
ATCHAFALAYA  LEVEE  DISTBICT-Coutinaed. 


Distance  from  center  of 

No. 

Name  of  levee. 

Total 
yardage 

Price 
per  cubic 

Total 
cost. 

levee  to  river  bank. 

Natore  of  river 

bank. 

paid  for. 

yard. 

Least 

Great- 
est. 

Aver- 
age. 

Baccoaroi  to  Long- 

wood: 

Ou.yds. 

OentM. 

Feet. 

FMt. 

Feet. 

1 

Section  6 

9,738.63 

9 

$876.48 

14,000 

14,800 

14,400 

Stationary.    - 

2 

Section  7 

8,026.53 

9 

722.39 

15, 000 

18, 000 

16, 500 

Do. 

8 

Sections 

JleU: 

8,368.46 

18 

753.16 

18.000 

22,000 

20,000 

Do. 

4 

Section  2 

10,807.40 

18 

S,  566. 33 

740 

780 

760 

Caving. 

5 

Sections 

19, 352. 02 

18 

8,483.86 

740 

930 

840 

Do! 

6 

New  Texas 

Poohe  to  Mor- 
ganza: 

11,136.49 

10 

1,118.65 

840 

920 

880 

Do. 

7 

Section  4  (ex- 
tension). 

4,129.07 

14 

678.07 

840 

920 

880 

Do. 

8 

Sootion4 

Morrison : 

31,078.51 

14 

4,350.99 

1,100 

1,650 

1,500 

Do. 

9 

Section  7 

18, 652. 80 

1S.7& 

2.664.69 

900 

1,800 

1,200 

Making. 

10 

SectionO 

16, 000. 18 

12.50 

2, 000. 02 

220 

740 

480 

Do. 

11 

Section  10 

14, 650. 36 

12.50 

1,831.30 

120 

220 

148 

Do. 

12 

Section  11 

6,42.M2 

12.50 

803.14 

148 

205 

160 

Do. 

13 

Section  12 

23. 866. 09 

12.50 

2,983.37 

160 

240 

200 

Do. 

14 

Section  13 

19,888.42 

12.50 

2, 486. 05 

200 

280 

240 

Do. 

15 

Section  U 

14, 978. 60 

12.50 

1, 872. 33 

180 

210 

190 

Do. 

16 

Section  15 

15, 275. 37 

12.50 

1,909.42 

160 

200 

190 

Do. 

17 

Point     Conpoo, 
Section  2. 

14,263.03 

13.75 

1,961.17 

120 

160 

150 

Washing. 

18     St.Clande(part).. 

14,278.72 

16.25 

2, 320. 30 

200 

940 

700 

Caving  slowly. 

Nina: 

19 

Section  1 

18,636.97 

16.25 

S,  028. 51 

1,980 

2,200 

2,100 

'  Caving. 

20 

Section  2 

16,304.64 

16.25 

2,  &10. 50 

1,400 

1.980 

1,800 

d£ 

21 

Sections 

15.  035. 32 

16.25 

2, 589. 49 

1,100 

1,400 

1,300 

Do. 

22 

Section4 

17, 653. 23 

16.25 

2, 868. 97 

700 

1,100 

900 

Do. 

23 

Sections 

16.  528. 58 

16.25 

2, 685. 89 

620 

700 

680 

Do. 

24 

Seotion7 

Highland: 

16,  553. 36 

16.26 

2, 689. 92 

1,000 

1,360 

1,200 

Do. 

25 

Section  1 

19.811.18 

16§ 

3,045.97 

1,300 

1,380 

1,840 

Da 

26 

Section  2 

20  644.97 

ISf 

8, 174. 16 

1,260 

1,380 

1,380 

Do. 

27 

Sections 

10,  340. 34 

15| 

2, 974. 96 

1,180 

1.260 

1.220 

Do. 

38 

6ection4 

13. 538.  88 

151 

2,081.60 

700 

1.180 

900 

Do. 

29 

BaiTOsa,  Sections 

11-14. 
Belle  Vale: 

37,600 

14 

5, 263. 00 

900 

1,100 

1,100 

Do. 

80 

Section  1 

15, 381. 92 

12.50 

1, 922. 74 

820 

450 

880 

Da 

81 

Section  2 

Yiola: 

14, 674. 71 

12.50 

1.834. 84 

320 

400 

860 

Da 

82 

Section  1 

14,271.68 

12.50 

1, 783. 96 

260 

340 

300 

Do. 

83 

Section  2 

15,  090.  60 

12.50 

1.  886. 32 

280 

540 

430 

Da 

84 

Sections 

15,  686. 19 

12.50 

1, 960.  77 

540 

700 

600 

Do. 

85 

Section  4 

15,  752. 14 

12. 50 

1, 960.  02 

600 

300 

450 

Washing. 

86 

Sections 

Beanlien  to  Anto- 
nio: 

15, 880. 68 

12.50 

1, 985. 09 

300 

300 

300 

Do. 

87 

Sections 

15, 895. 04 

10.97 

1,743.69 

180 

540 

280 

Making. 

28 

Section4 

15.  259. 51 

10.97 

1, 673. 97 

160 

^0 

180 

Do: 

89 

Sections 

16,746.79 

10.97 

1,^37. 13 

140 

240 

200 

Do. 

40 

Missooii,     Sec- 
tion 1. 
Bobertson: 

15, 197. 14 

14.60 

2.  203. 59 

240 

290 

270 

Caving. 

41 

Section] 

19, 601. 25 

22 

4, 831. 90 

600 

700 

650 

Do. 

42 

Section  2 

17, 042. 59 

22 

3, 749. 37 

600 

700 

650 

Da 

43 

SecUons  427-430... 

12,155.84 

11 

1, 337. 14 

390 

450 

430 

Washing. 

3606       REPORT   OF   THE    CHIEF   OF    ENGINEERS,  U.  8.  ARMY. 

Fourth  district  leveen  /.9.9^-Pfl— Continned. 
ATOHAPALAYA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


Name  of  levee. 


1 

2 

8 

4 

5 
6 


7 

8 
9 

10 
11 
12 

13 
14 


Nina: 

Section  6. , 
8<«rtion8.. 

Barroza: 

SectloDl]. 


Section  12 

8<-ctionl3 

S«'(!tiun  14 

BoAuliea  to  Anto- 
nio: 

Section  1 

Section  2 

Section  5 

Mi8«ionri 
Section 
Section 
Section 
Anstralia: 
Section 
Section 


Miles 

below     Bank. 

Cairo.  ' 


2. 
3. 
4. 

1. 
2. 


806 
806 

R. 

824 

B. 

824 
824 
824 

R. 
R. 
R. 

836 
836 
836 

R. 
R. 
R. 

840 
840 
840 

R. 
R. 
R. 

846 
846 

R. 
R. 

Grade  •.<! 
LengUi  of     lever 


Contractor. 


Len^h     axis  of 
of  line.  riTer  cot- 
end. 


'    F€H. 

F.M.  McLaughlin '■    1.00) 

do 1,  luo 


Dilworth-Sciidder 
Co. 

do 

do 

do 


Dredging 


M.  L.  Linnan. 
do 


237 

1,000 
9<i0 
7J5 


1,600 
1.400 


Fe*t. 

500 
1,000 


above 
highest 

knotiTi 
vater. 


Ftel 


.do 1,400 


Israel  R.  Itobbitt. 

do :... 

do 


M. 


L.  Linuan 
.do 


1,700 
1,600 
1.736 

1,870 
1,062 


1,000 
900 
730 


1,600 
1.31W 
1,500 

1,400 
1,600 
1,500 

2,900 
2,900 


Si 
5.4 


4 : 

4.2 
42 


8 
3 

3 

S 
3 

8 

3 
8 


Section. 


No.      Name  of  levee. 


Crown. 


Land      River 
Hlope.  !  slope. 


Nina: 

1  Section  6 

2  Section  8 

Barroza : 

8  Section  11 

4  Section  12 

5  .    Section  13 

6  Section  14 

Beanlieu  to  An- 
tonio: 

7  Section  1 

8  Section  2 

9  Section  6 

MiHBouri: 

10  Section  2 

11  I         Section  3 

12  Section  4 

Anntralia: 

13  '  Section  1 

14  !         Section  2 


Feet. 
8 

8 

8 

8 
8 
8 


8 
8 
8 

8 
8 
8 

8 
8 


New  or 
enlargement. 


Average 
height. 


Above  ,  Above 
old      ground 
levee,   snrfaoe. 


3tol 
3tol  I 

3tol  ; 
3  tol 
3  tol  ' 
3to  I  ! 


8tol 

atoi 

3tol 

3  tol 
3  tol 
3tol 

8  tol 
3tol 


8  tol 
3  tol 


Enlargement 
do 


3  tol    do 

3  to  1  I do 

3  tol  ' do 

3  to  1  I do 


3  tol 
3tol 
3tol 

3  tol 
3  tol 
3  tol 

3  tol 
8  tol 


■  •  •  •  ■  UU   •«••••• 

do 

New  and  en- 
largement. 
Enlargement 
do 

1    •    «    •     a  (aU       «•*•••* 
B   a    «    *    ■  tXU       ••«•••• 

do 


Fett. 

3 
3.2 


2.8 
3 

3.2 
2.6 


2.3 

2.2 
LO 


2. 
3. 

2. 
2. 


Feet 
19.7 
18.4 

20.1 
20.4 
21.2 
2L8 


Date  of 
contract. 


Total 
yarda^t. 


1808. 
Jan.     5 
Jan.     5 


16,H'.u  !•:• 

19,  i<ifc.  y- 


June  1  3,661  .' 

Jane  1  15.371  Tt 

June  1  15. 7»^T>' 

Jane  1  10.  SMo.  Ti 


15.2 
15.2 
14.2 

15.2 
15.6 
16.1 

12.7 
12.4 

Oct. 
Oct. 
Oct. 

Oct, 
()ct» 
Oct. 

Oct. 
Oct. 


1 
1 
1 

1 
I 
1 

1 
1 


15. 767.  S 
15, 4-57  S 
15.88.^  tJ 

16,3?J  « 
15. 3o:  *' 
15,868.N< 


12,957  41 

12.795.1: 


Distance  from  center  of 

Price 

levee 

to  rivor 

bank. 

No. 

Name  of  levee. 

per 
cubic 
yard. 

Nature  of 
rivor  bank. 

Condition  of  contract. 

Least. 

Great- 
est. 

Aver- 
age. 

Ninn: 

Cents. 

Feet. 

Feet. 

Feet. 

1 

Section  6 

16.  25 

080 

1,01)0 

750 

Caving 

56  per  cent  completed. 

2 

Section  8 

Barroza : 

16.25 

1,  320 

1,600 

1,500 

do. 

Nothing  done. 

8 

Section  11 

14 

1,050 

1,100 

1,100 

do 

90  per  cent  completed. 

4 

Section  12 

14 

760 

1, 100 

1,000 

do 

T>0. 

5 

Section  13 

14 

760 

1,100 

1, 01)0 

do 

Do. 

6 

Section  14 

BeiinMeu   to    An- 
tonio: 

14 

840 

1,100 

1,000 

do 

Do. 

7 

Section  1 

10.97 

480 

600 

540 

Making 

Nothing  done. 

8 

Section  2 

10.97 

500 

540 

530 

do. 

80  per  cent  completed. 

9 

Section  5 

Missouri : 

10.97 

120 

180 

160 

do 

67  per  cent  completed. 

10 

Section  2 

14.50 

250 

450 

400 

Caving 

48  per  cent  completed. 

11 

Section  3 

14.50 

450 

635 

600 

do 

Nothing  done. 

12 

Section  4 

Anstralia: 

14.60 

200 

G40 

600 

do 

31  per  cent  completed. 

13 

Section  1 

10.97 

160 

560 

3«<0 

Washing  ... 

50  per  cent  completed. 

14 

Section  2 

10.97 

220 

500 

400  , 

do 

96  per  cent  oompletod. 
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Fourth  district  levees,  1898-99— Coniinxxe/Si. 
LAFOUECHB  LEVEE  DISTRICT. 


Name  of  levee. 


Waguespack: 

Sect  on  1 

Section  2 

Section  4  . . . . 

Stevenson : 

Section  1  . . . . 

Section  2 

Sections 

Pelican  to  Flag- 
town: 
Section  1  .... 

Section  2 

Section  S  . . . . 
Section  4  . . . . 

Loaisa,  section  1 . 


Miles 

below  j  Bank. 

Cairo. 


908 
906 
906 

919 
919 
919 


986 
936 
936 
936 
943 


R. 
R. 
R. 

R. 
R. 
R. 


R. 
R. 
R. 
R. 
R. 


Contractor. 


James  H.  Cary 

do 

do 


.do. 
.do. 
.do. 


Hayes  Bros 

do 

do 

do 

Donovan  Sc  Daly 


Length  of 
Length  |   axis  of 
of  line.  Iriver  cov 
ered. 


Feet. 

2,890 
2,200 
3,600 

2,685 
2,900 
2,281 


2,762 
2,500 
2,500 
2,100 
2,452 


Fwi. 

2,800 
2,100 
2,600 

2,600 
2,600 
8,200 


2,700 
2,500 
3,000 
2,500 
2,400 


Gr^deof 

levee 

above 

highest 

known 

water. 


Fttt. 


3 

2.8 

2.6 

2.6 
2.6 
2.7 


S 

3 

3 

2.9 

2.7 


Name  of  levee. 

Section. 

New  or  En. 
largement. 

Average  height. 

Date  of 
contract. 

Work 
com- 
pleted. 

No. 

^n^^„„     Land 
^^^°-.  slope. 

1 

River 
slope. 

Above 

old 
levee. 

Above 
ground 
surfuce. 

1 
2 
8 

4 
6 
6 

7 

8 

9 
10 
11 

Wagueenack : 

Section  1 

Section2 

Section4 

Stevenson : 

Section  1 

Section  2 

Sections 

Pelican   to  Flag- 
town: 

Section  1 

Sections 

Sections 

Section  4 

Lonisa,  section  1 . . . 

Ft€t. 

8 
8 
8 

8 

8 
8 

8 

8 

8 
8 
8 

Stol 
Stol 
Stol 

Stol 
3tol 
Stol 

Stol 

Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 

Stol 

Stol 
Stol 
Stol 

Enlargement . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

F*et. 
LI 
LS 
L2 

L2 
L4 
L2 

L6 

L5 

L4 
1.7 
L5 

Feet. 

10.3 
12.3 
10.6 

12 

13.3 

12.3 

12 

10 

10 

U.2 

10 

1897. 

Dec.  27 

...  .do  ... 

do  ... 

^...do  ... 
. . .  .do  . . . 
....do  ... 

1R98. 
Oct.     1 

....  do  . . . 

....do  ... 
....do  — 
....do  ... 

1898. 
Aug.  31 
Sept.    2 
Sept  24 

Dec.  29 
Mar.    S 
Deo.  28 

1899. 
Mar.  IS 

1898. 
Dec.   12 

1899. 
Jan.     6 
Mar.    4 
Jan.     4 

Name  of  levee. 


Wagnespack : 

Section  1 

Section  2 

Section  4 

Stevenson : 

Section  1 

Section  2 

Section  3 

Pelican  to  Flagtown : 

Section  1 

Section  2 

Section  3 

Section  4 

Lonisa,  section  1 


Total 
yardage 
paid  for. 


Ou.  yd$. 

15,810.36 
15,  708.  74 
15, 748. 47 

15,321.56 
17, 340.  22 
14, 033. 60 

15.  .'594.29 
15.  756. 51 
10,  382.  03 
16, 786. 09 
18, 365. 55 


Price 

per 

cubic 

yard. 


OenU. 
10 
10 
10 

12.07 
12.56 
12.66 

12.75 
12.75 
12.75 
12.75 
13.90 


Distance  from  center  of 

Total 

levee  to  river 

bank. 

cost. 

Least. 

Qreat- 
est. 

Aver- 
age. 

Feet. 

Feet. 

Feet. 

$1,581.04 

103 

200 

150 

1,570.87 

126 

160 

150 

1,574.86 

115 

160 

140 

1, 861. 38 

120 

214 

200 

2, 177. 94 

175 

410 

300 

1, 875. 66 

225 

860 

275 

1, 988  26 

110 

200 

140 

2, 008.  96 

75 

300 

150 

2,084.96 

300 

600 

500 

2, 140. 23 

480 

043 

500 

2,552.82 

200 

m 

236 

220 

Natnre  of 
river  bank. 


Washing. 
Do. 
Do. 

Caving. 
Do. 
Do. 

Washing. 
Making. 

Do. 

Do. 
Caving. 


3608   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

Fourth  dUtrict  Iweet,  X898-99'-<^ontinueA. 
LAFOUaCHB  LEVEB  DISTRICT  (UNCOMPLBTED  LEYEES). 


No. 


2 
3 

4 
5 
6 
7 
8 

9 
10 


11 
12 
13 
14 
15 
16 

17 
18 
19 


Jamefltown 

Bay  Tree: 

Section  1 . . . . 
Section  2.... 
Section  8  — 
Section  4  — 
Section  6 .... 
Section  6  . . . . 

Willow  Grove . . . 

Alliance : 

Section  1 

I         Section  3.... 

Hvmelia  to   Kil 
lona: 
Section  1 .... 
Section  3.... 

Section  8 

Section  4 

Section  6  . . . . 

Pelican   to  Fla|E 
town,  section  5. 

Lone  Star 

Loiiiaa,  section  2. 

Coopersville 


Miles 

below 

Bank. 

Cairo. 

898 

R. 

906 

R. 

906 

R. 

906 

R. 

906 

R. 

906 

R. 

906 

R. 

916 

R. 

920 

a 

920 

a 

9S0 

R. 

930 

R. 

930 

R. 

930 

R. 

030 

R. 

936 

R. 

942 

R. 

943 

R. 

944 

R. 

I 


Grade  (tf 
levre 

ab(*'i  r 

high««fi 

known 

waicT. 


JameaH.Cu7 ,    2,167 


.do ,  2,766 

do I  2,000 

.do ;  1.300 

.do 1.400 

.do 1,500 

.do 1,678 

.do 2,928 


.do 2,424 

.do 3,050 


HajesBros 2,800 

do '  2,300 

do 2,300 

do 1,800 

do 2,364 

do 2,879 


do .*..     2,047 

Donovan  &  Daly '    8,200 

Jas.  A.  Andrews  &  Son 2,632 


2.785 
1,600 
l,3tiO 
1,400 
l,.3O0 
1,600 
2,900 

2,400 
8,000 


8,000 

2,200 
2,2«-9 
1,800 
2,300 
2,800 

1,900 
3,200 
2,500 


Ftft 


4 


2. 
« 

A. 
•i 


No. 


2 
8 

4 
5 
6 
7 
8 

9 
10 


11 
12 
13 
14 
15 
16 

17 
18 
19 


Name  of  levee. 


Jamestown 

Bay  Tree: 

'Section  1.... 

Section  2 

Section  3 

Section  4.... 

Section  5 

Section  6 

Willow  Grove. . . 

Alliance : 

Section  1.... 
Section  2 

Hyraelia  to  Kil- 
lona: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Pelican  to  Flag- 
town,  section  5. 

Lone  Star 

Louisa,  section  2  . 

Coopersville 


Section. 


Crown 


Feet. 
8 

8 
8 
8 
8 
8 
8 
8 

8 
8 


8 
8 
8 
8 
8 
8 

8 
8 
8 


Land 
slope. 


Stol 


8to 
8  to 
8  to 
3to 
3  to 
8to 
8to 

8  to 
8to 


Stol 
Stol 
3tol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 


River 
slope. 


Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 


Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 


Average  height.! 


New  or 
enlargement. 


Enlargement 


.do 
.do 
.do 
do 
.do 
.do 
.do 


...do 
. ..  -do 


.do 
do 
.<lu 
.do 
.do 
.do 


Above 

old 
levee. 


.do 
.do 
.do 


Fe4i. 
2 

1.6 
L4 
1.8 
L8 
L5 
L6 
LS 

L4 
L5 


1.4 

1 

1.4 

1.4 
L3 
L6 

t8 
L2 
L5 


Above 

ground 

aar&oe. 


Date  of 

contract. 


Fe$l. 
12 

12 

14.6 
16 

12.6 

12.6 

10.3 

0.6 

13.3 
10.6 


11 
0 
10 
10.3 
10.8 
13 

1L8 

11 

10.6 


1806. 
Dec.   27 

— do  ... 

do  ... 

do  , . . 

, ...do  ... 

— do  . .. 

...do  ., 

— do  .. 


Total 
yardji^' 


CSLVdL 
13,  M  9 


.do 
.do 


Oct. 


.do  . 
.do  . 
.do  . 
.do  . 
.do  . 

.do  . 
.do . 
.do. 


.  15-OH5' 
.1  l4,eC!: 

.:  i5,isi^ 

.'  15,1 '1.1 
.;  I4.T9I.' 
.  13.4y7.'- 
.'  16,729  1 

.  I6.4^li 

..  15.954.4 


14,4-'»4  5 

14. 5>1  ? 
14,  ei!'. : 
14.  IT'  -' 
14.377 'i 
26,2€i:2 

12,  .5:tT  -■ 
18.  N«J 
ll.OUTu 
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Fourth  district  leveeB,  1898-99— Couiimied, 
LAFOURCHE  LBVEfl  DISTRIGT  (UNCOMPLETBD  LEVEES)— OonHuned. 


No. 


2 
8 

4 
5 
6 
7 
8 

0 
10 


11 
12 
13 
14 
15 
16 

17 
18 
19 


Kama  of  levee. 


Jamostown 

Bay  Tree: 

Section  1 

Section  2 

Section  8 

Section  4 

Section  6 

Section  6 

Willow  Grove 

Alliance : 

Section  1 

Section  2 

Hvnielia    to    Kil 
lona: 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Pelican   to  Flag 
town,  section  5. 

Lone  Star 

Loaiea,  section  2  . 
Coopers  ville 


Distance  from  center  of 

Price 

levee  to  river  bank. 

per 
cabic 
yard. 

Least. 

Great- 
est. 

Aver- 
age. 

Cent: 

Feet. 

Feet 

FeeL 

13.  &0 

860 

475 

400 

15.53 

570 

720 

600 

15.53 

413 

700 

550 

14.20 

480 

431 

440 

14.20 

483 

640 

550 

11.03 

600 

770 

650 

11.03 

157 

600 

800 

12.07 

140 

280 

200 

11.66 

250 

412 

800 

11.66 

145 

816 

225 

11.75 

750 

2,000 

1,200 

11.75 

850 

750 

450 

11.75 

75 

850 

170 

11.75 

150 

250 

180 

11.75 

150 

251 

200 

12.76 

850 

1,100 

800 

18 

830 

100 

250 

13.00 

167 

260 

200 

14.75 

261 

861 

810 

Natnre  of 
river  bank. 


Caving 

....do 

....do 

....do 

Washing... 

....do 

Making 

Stationary.. 

Caving 

Waabfng . . . 

Making 

....do 

Washing . . . 

....do 

....do 

Making 

Caving 

•  •  •  •  tAv     *  •  a  ■  a  • 

....do 


Condition  of  contraot. 


Nothing  dond. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

85  per  cent  completed. 
Nothing  done. 


Da 
Do. 
Do. 
Do. 
Do. 
M  per  cent  completed. 

Nothing  done. 

80  per  cent  completed. 

87  per  cent  oompletod. 


BARATARIA  LEVEE  DISTRICT. 


No. 


1 
2 
8 


4 
ft 
6 
7 


Name  of  levee. 


Deer  Range 

Treadaway 

Bntler 

Ballay  to  Orange 
Farm: 

Section  8 

Section  5 

Orange  Farm 

Nairn,  section  8... 


Milen 

below 

Bank. 

Cairo. 

1,005 

R. 

1,019 

R. 

1,019 

R. 

1,023 

R. 

1,023 

R. 

1,024 

R. 

1,025 

R. 

Contractor. 


Jos.  HingIe,Jr 
Michael  Culle] 


en 


.do 


Victor  Adema 

W.  J.  Bentley  &  Co 

Robt.  McNamara 

Dilworth-Sondder  DredgingCo 


Length 

Length 

of  axis 

of  line. 

of  river 

covered. 

Feet. 

Feet. 

1.600 

1,600 

1,757 

1,757 

510 

510 

1,700 

1,600 

2,235 

2,050 

900 

810 

8,000 

8,420 

Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 


2.2 
2.6 

2.7 


2.6 
2.5 
3.5 
2.5 


Ko. 


2 
8 


4 
6 


6 


Name  of  levee. 


Deer  Range 

Treadaway 

Bntler 

Ballay  to  Orange 
Farm: 

Section  8 

Section  5 

Orange  Farm 

Nairn,  section  8  . . 


Section. 

Crown. 

Land 
slope. 

River 
slope. 

Feet. 

8 

8tol 

8t6l 

8 
8 

Stol 
3tol 

8tol 
8tol 

8 
8 

Stol 
3to  1 

3tol 
Stol 

8 

8tol 

8tol 

8 

8tol 

3tol 

New  or 
enlargement. 


Enlargement 


New 

Enlargement 


do 

New  and  en- 
largement. 


New 

Enlargement 


Average  height. 


Above 

old 
levee. 


Feet. 
L6 


1.5 


2 
2.5 


2 


Above 
ground 
sarfacei 


Date  of 
contract. 


Feet. 
10 


6.3 
6.6 


6 
6.5 


7.5 
5.6 


1897. 
Dec.  29 

1898. 
Nov.  19 
. . .  .do  . . . 

1897. 

Sept.  17 

. . .  .do  . . . 

1898. 
Oct.    27 

1897. 
Dec  29 


Work 
com- 
pleted. 


1899. 
Jan.    14 


Jan.   21 
Jan.     4 

1898. 
Nov.  23 
Sept.    1 

1899. 
Mar.  21 

May    8 
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Fourth  district  leceei,  i^^-^9— Continued. 
BARATABIA  hKVEX  DISTBICT-Contliraed. 


1 
2 
8 


4 

5 
6 

7 


DeerBange 

Treadaway 

Butler 

BallaytoOraDfe 
Farm: 

Sections.... 

Sections 

Orange  Farm . . . 
Nainif  sections. 


Total 
yardase 
paid  lor. 


Ou.ydM. 

5, 711. 80 

12.255.08 

2,088.74 


6,634.17 
16, 200. 63 

8,281.67 
13,678.58 


Price 

per 

cnblo 

yard. 

Total 

OOflt. 

Distance  from  center  of 
levee  to  river  bank. 

Laaat. 

Great- 
eat. 

Aver- 

(knU. 
12.20 
11.88 
11.88 

11.25 
14.25 
14.75 
12.25 

$606.83 

1, 456. 01 

247.55 

746.34 
2,800.87 
1,221.55 
1,675.62 

Feet. 
100 
120 
60 

50 

75 

180 

75 

Feet. 
125 

130 
105 

118 

"  '226' 
250 

Fleet. 
120 
125 
00 

76 
106 
190 
150 

Hatnre  of  river  baaL 


Stationary. 

I>o. 
Waahloc. 


Do. 
Washing  aod  eaving. 
Caving. 
Making. 


BABATARIA  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


2 

8 

4 

5 
6 

7 
8 

e 

10 

11 

12 
13 
14 


Name  of  levee. 


Little  Book 

Bellecbaase: 

Section  1 

Section  2 , 

St.  Ann 

St  Rosalie: 

Section  1 

Section  2 

Maenolia 

BalTay  to  Orange 

Farm,  section  4. 

Nairn,  section  2 . . 

Pelaa 

Rodey 

Rodey  extension : 

Section  1 

Section  2 

Booth 


Miles 

below 

Bank. 

Cairo. 

080 

a 

082 

R. 

982 

R. 

085 

R. 

909 

R. 

990 

B. 

1,013 

R. 

1.02.3 

R. 

Contractor. 


Length 
of  line. 


Victor  Adema 


do 

do 

Michael  Cnllen 


1.025  I     B. 


1,032 
1,035 


B. 
R. 


1.035  I      R. 

1. 036  I      B. 
1,039  I      B. 


Wade  Bros.  Constmotion  Co. 

do 

Jos.  Hingle,  jr 

Victor  Adema 


Dilwo?th*Soadder    Dredging 
Co. 

Robt.  McNamara 

do 


do 
.do 
.do 


Feet 

1.780 

2,240 
2.300 
3,106 

2,700 
2,034 
4,306 
2.201 

4,000 

1,700 
3,812 

1,650 
c<,758 
2,020 


Grade  (rf 

Length        lerre 

of  axis        above 

of  river  '  higbt«t 

covered. '   knovB 

I    water. 


Feet. 


1.560 

1,830 

000 

3,026 

2,780 
2.094 
4,700 
1,510 

4,900 

1.600 
8,100 

1.650 
3.800 
1,700 


i' 

«  • 
2.'. 


4 


2.. 

a  « 


No. 


2 
8 


6 
6 


7 

8 


10 
11 

12 

13 
14 


Name  of  levee. 


Little  Rock 

Bellechanse: 

Section  1 

Section  2 

St  Ann 

St  Rosalie: 

Section  1 

Section  2 

Magnolia 

Ballay  to  Orange 
Farm,  section  4. 
Nairn,  section  2 . . 

Pelaa 

Rodey 

Rodey  extension : 

Section  1 

Section  2 

Booth 


Section. 

Crown. 

Land 
slope. 

Feet. 
8 

Stol 

8 
8 

Stol 
Stol 

8 

Stol 

8 
8 

Stol 
Stol 

8 
8 

Stol 
8tol 

8 

3tol 

8 
8 

Stol 
Stol 

8 
8 
8 

Stol 
Stol 
Stol 

River 
slope. 


Stol 

Stol 
Stol 


Stol 


New  or 

enlargement. 


Enlargement 
do 


.do 


Stol     New.. 
Stol  I do 


Stol  I 

Stol  ; 

1 

Stol  . 


Stol 
Stol 


Enlargement 
New  and  en- 
lan^ement. 


Enlargement 
do 


Stol  ' do 

Stol   do 

Stol  , do 


Average  height. 


Above 

old 
levee. 


Feet. 
0.8 

0.7 
0.2 


1.1 


0.7 
1.8 

2.5 


1.5 

1.7 

0.9 
1.3 
L7 


Above 
ground 
sorfaco. 


Feet. 
8.3 

0.3 
10 


0.8 

6.8 
8.2 


8.S 
6.5 


6.7 
6.1 

6.5 
6.2 
6.4 


Date  of 
contract 


1897. 
Dec  29 

• . .  .do  . . , 
....do ... 

1896. 
Nov.  10 

. ...do  . .. 
....do  . .. 

1897. 
Dec  29 

Sept  17 

Deo.  20 

1808. 

Oct    27 

....do  ... 

Dec.  28 

....do  ... 

Oot    27 


Total 
yarda|«> 


8,696.£ 

•,7S7.« 
11.083.^ 


9,884.^4 

»  18,761.13 
18.35S.& 


14.696.44 

14.225.*: 

16,578.5} 


6,817.74 
13,244  8? 

5.34Sri 

10, 919.  n 

7,415,51 
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Fourth  district  leveeSt  189S-99— Continued, 
BABA.TARIA  LEVEE  DISTRICT  (UNCOMPLETED  LBVEES)~Contintied. 


No. 

Name  of  levee. 

Price 

per 

cubic 

yard. 

Distance  fh>m  center  of 
levee  to  river  bank. 

Natnre  of 
river  bank. 

Condition  of  contract. 

Least. 

Great- 
est. 

Aver- 
age. 

1 

2 
3 

4 

Little  Rock 

BelleohaRse: 

Sect  ion  1 

Section2 

St.  Ann 

CenU. 
14.75 

14.76 
14.76 
13.25 

13.50 
13.60 
12.20 
11.25 

12.25 

13.875 
15.50 

17.00 
17.00 
13.75 

Feet. 
100 

835 
278 
105 

120 

100 

139 

78 

76 

106 
200 

75 

180 
80 

Feet. 
215 

427 
401 
236 

140 
150 
850 
160 

160 

121 
255 

120 
255 
130 

Feet. 
130 

880 
290 
220 

125 

.    128 

220 

110 

130 

110 
240 

105 

230 
90 

Washing 

do 

Caving 

Washing.... 

Stationary . . . 

...  .do  

Making 

Washing 

Washing  and 
making. 

W  ashing 

Making 

do 

do 

Washing  .... 

64  per  cent  completed. 

Nothing  done. 
Do. 
Do. 

6 
6 

7 

St.  Rosalie: 

Section  1 

Section  2 

Magnolia 

29  per  cent  completed. 
Nothing  done. 
85  per  cent  completed. 
99  per  cent  completed. 

Nothing  done. 

55  per  cent  completed. 
3  per  cent  completed. 

Nothing  done. 

Do. 
6  per  cent  completed. 

8 
0 

10 

Baluiy  to  Orange 
Farm,  section  4. 
Nairn,  section  2 . . 

Pelas 

11 

Rodey 

12 
18 
14 

Rodey  extension : 

Section  1 

Section  2 

Booth :.. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


Name  of  levee. 


Section  10  . 
Section  11  . 
Section  12  . 
Section  18  . 
Section  14  . 
Section  15  . 
Section  16  . 
Section  19  . 
Section  20  . 
Section  22  . 
Section  24  . 
Section  25  . 
Section  34  . 
Section  35  . 
Section  41  . 
Section  42  . 
Section  43  . 
Section  44  . 
Section  45  . 
Section  46  . 
Section  47  . 
Section  72  . 
Section  74  . 
Section  75  . 
Sttction  76  . 
Section  77  . 
Section  98  . 
Section  99  . 
Section  100 
Section  102 
Section  103 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


8.37 

L. 

837 

L. 

837 

L. 

838 

L. 

838 

L. 

8;i8 

L. 

839 

L. 

839 

L. 

840 

L. 

840 

L. 

841 

L. 

841 

L. 

815 

L. 

845 

L. 

8i6 

L. 

846 

L. 

847 

L. 

847 

L. 

847 

L. 

848 

L. 

848 

L. 

854 

L. 

854 

L. 

854 

L. 

854 

L. 

854 

L. 

8<M) 

L. 

861 

L. 

861 

L. 

862 

L. 

862 

L. 

Michael  Hanick. 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

....do 

...  .do 

do 

do 

do 

....do 

do 

do 

....do 

Clark  Sc  Reagnn 

do  

H.  J.  Loonan  — 

do 

Clark  &  Reagan 
Michael  Hanick. 

do 

do 

do 

do 


Grade  of 

Lenffth 
IUm. 

Length 
of  axis 

levee 
above 

of  river 

highest 

covered. 

known 

water. 

Feet, 

Feet. 

Feet. 

2,472 

2,380 

8.7 

1,600 

1,400 

8.6 

920 

920 

8.6 

1,460 

1,469 

8.8 

1,668 

1,668 

8.6 

1.628 

1, 628 

8.6 

2,530 

2,200 

8.6 

986 

986 

8.6 

983 

083 

8.6 

964 

050 

8.4 

1,312 

4,000 

8.6 

1,800 

1,600 

8.6 

787 

787 

8.2 

856 

856 

8.2 

1,556 

1,500 

8.4 

1,748 

1,748 

8.8 

1,461 

1,100 

8.8 

9U0 

800 

8.8 

1,607 

1,300 

8.2 

1.343 

1,300 

8.2 

1,280 

900 

8.2 

1.396 

1,896 

8.2 

1,072 

2,000 

3.8 

1,134 

2,000 

8.6 

766 

2,500 

8.4 

1.791 

1,900 

8.2 

2,445 

2,275 

8.1 

094 

994 

8.1 

800 

800 

8.1 

1,166 

1,166 

8.1 

426 

426 

.   8.1 
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Fourth  dUiriet  letees,  lS9S-09-<)ontinntd, 
PONTCHARTRAIK  LKVBK  DIBTRICT-<>>iitina6d. 


If  ew  or  on- 
lATgement. 


Section  10 
Section  11 


8     Section  12 

4  Section  13 

5  Section  14 


6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 

22 

23 
24 
25 
26 


Section  15 

Section  Ui 
Sertion  10 
Section  L'O 
Sfition  22 
Si-ction  24 
S^-cfion  *>5 
Sertion  34 
S<'Clion  35 
Section  41 
See  lion  42 
Siction  43 

S(>ction  44 
SectiiiD  45 
Section  46 
Section  47 

Section  72 
S«'Ction  74 
Section  75 
Section  76 
Section  77 


8  3  to  1 
8  3  to  1 
8     3  to  1 


▲▼eragefaeight.| 


Above  I  Above  ' 

old     !  ground 

levee,  surfaoej 


Dftteef 
oontzmci. 


8  to  1 
3  to  1 

8  to  1 
8  to  1 
3  to  1 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3  to 
3  to 
3  to 
3  to 
3  to 
3  to  1 
3  to  1 
3  to 
3  to 
3  to 
3  to 
3  to 


1 
1 
1 
1 
1 


I 
1 
1 
1 
1 


3  to  1 
3  to  1 
3  to 
8  to 
3  to 


I'.'isr:^*. 


.do 
.do 
.do 


8  ,  3  to  1 

8  3  to  1 

8  3  to  1 

8  ,  3  to  1 


27     Section  96 


28 
29 

80 
81 


Ko. 


Section  99 . 
SiH^tion  100 

i^tion  102 
Section  103 


6 

8 
8 
8 
8 


3  to  1 
3  to  1 
3  to  1 
3  to 
8  to 


1 
1 


8  :  3  to  1 


8 
8 

8 

8 


3  to  1 
3  to  1 

8  to  1 
3  to  1 


3  to 
8  to 
8  to 
8  to 
3  to 
8  to 
3  to 


.do  . ... 
■  .do .... 

.do.... 

.do  .... 
.  .do  . . . . 

do.... 

.do... 

..do 

..do.... 

-do... 
..do... 
..do... 


i.hl 

1.5 

3.1 

4 

4 

8.6 

8.5 

2.5 

2.5 

8  to  1 
3  to  1 
3  to  1 
8  to  1 

3  to  1 
3  to  1 
3  to  1 
8  to  1 
8  to  1 

3  to  1 

3  to  1 
3  to  1 

8  to  1 
8  to  1 


..do 
..do 
..do 
..do 


do 
.do 
.do 
.do 
.do 

do 

.do 
.do 

.do 
.do 


8.5 
8.2 

2.6 
2.6 
8 

8.2 

1.5 

1.6 

1.5 

8.1 

4 

4 

8.6 

3.5 

2.5 

2.5 

2.9 

2.6 
8.2 
2.5 
8 

2.8 
8.1 
3.6 
2.8 
8 

2.6 

2.6 
2.6 

2.6 
2.6 


Feet. 
22 
16 


1899. 
If  €h.  16 
— do... 

1898. 


CuE- 


Apr. 
D«. 


14 

Jen.     5 

Mat.: 

14 

....do... 

3ler.  . 

14  8 

....do... 

J  no    '. 

18ft: 

14.8 

....do... 

SepL 

15.3 

...  .do ... 

Sos. 

16.6 

....do... 

Julv 

16.6 

....do  ... 

Aug. 

13.3 

....do... 

Julv  . 

16.6 

...do... 

An^. 

16.6 

....do... 

SepL  : 

15 

....do ... 

l>o 

15 

...do... 

IK' 

14 

do  ... 

Oct  . 

14 

....do  . .. 

Dec 

15 

do  ... 

D€4    : 
li4B. 

14.6 

....do  ... 

Jan.  . 

14 

....do... 

Jan.  : 

13.6 

....do  ... 

Har 

18.6 

do  ... 

1899. 

Feb.  : 

14 

Feb.  27 

Mar  : 

14.3 

....do... 

Ai»-. 

14 

Mer.    2 

IK.. 

14 

....do... 

Uar  : 

14.6 

Feb.  27 
1898. 

Apr  : 

1&8 

Jen.     6 

Feb   ^ 

im. 

15.8 

do  . . . 

OrU  -. 

15.8 

do ... 

De^. 
ItQid 

14.6 

do  ... 

Mar  : 

14.6 

....do... 

Mar. 

Nemo  of  levee. 


Total 
yartla^ 
paid  for. 


1 

Section  10 

vt 

Sectionll 

8 

Section  12 

4 

Section  13 

5 

Section  14 

6 

Section  15 

7 

Section  16 ' 

8 

Section  19 

9 

Section  20 ' 

10 

Section  22 

11 
12 

Section  24 

Se<-tion  25 

13 

Section  34 

14 

Se<'tion  85 

15 

Section  41 ' 

16 
17 

Section  42 ' 

Section  43 

18 

Section  44 1 

19 

Section  45 

20 

Section  46 

21 

Section  47 

22 

Section  72 

23 

Section  74 

24 

Section  75 

25 

Section  76 

26 

Section  77 

27 

Section  98 

28 

Section  99 

29 

Section  100 

80 

Section  10^ 

81 

SecUon  103 

CuMc  yds. 

4,375.99 

2,585.42 

7,687.05 

12,901.69 

14,377.08 

14. 505. 18 

23. 798. 81 
8, 994. 96 
7,965.35 

10, 027. 14 

19. 243. 82 
21, 035. 31 

7. 445. 47 

7, 281. 37 

14, 960. 58 

16,  918. 78 

17. 178. 19 
11,224.82 
18,106.92 
11,622.07 
10,922.48 
14,  379. 85 
10,  850. 82 
10, 854. 40 

7.416.00 
16, 994. 50 
25.447.80 
11,068.60 

8. 033. 88 
12,176.48 

4. 498. 89 


Price 

per 

cobic 

yerd. 


Genu. 
29 
39 
18 

14.49 
14.49 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
10.99 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
12.90 
18.23 
15 

12.45 
12.45 
12.45 
14.49 
14.49 
14.49 
14.49 
14.49 


Total 
ooet. 


$1,260.04 

749.77 
1,383.67 
1, 869. 47 
2,083.23 
1,594.12 
2,615.49 

988.55 

875. 89 
1, 101. 96 
2,114.90 
2,311.78 

818.26 

800.82 
1,929.91 
2,182.52 
2,215.99 
1,447.94 
2,835.79 
1,499.25 
1,409.00 
1, 902. 46 
1,627.62 
1,351.87 

923.34 
2,115.82 
8, 687.  32 
1,603.84 
1.294.52 
1, 764.  37 

651.09 


Diatence  from  center  of 
levee  to  river  bank. 


ITatore  of 


Leeet. 


Feet. 
257 
486 
685 
830 
885 
803 
105 
845 
812 
100 

1,200 
660 
460 
418 
120 
100 
100 
148 
185 
400 
420 
264 
800 
700 
500 
220 
234 
810 
810 
814 
830 


Gieat- 

Aver- 

nwr tmam 

1 

eat. 

age. 
Feet. 

1 

1 

Feet. 

500 

850 

Cevinc. 

575 

600 

Do. 

685 

685 

Waahing. 

700 

600 

Do. 

475 

400 

Do. 

400 

850 

Do. 

210 

150 

Do. 

450 

400 

Do. 

450 

880 

1>0. 

160 

130 

Hakinf. 

1,300 

1^200 

Do. 

1,100 

950 

Do. 

500 

480 

Caving. 

460 

485 

Do- 

250 

180 

Waatain^ 

165 

130 

Do. 

200 

160 

Stationarr. 

160 

150 

Do. 

150 

140 

Do. 

480 

440 

Caving. 

«n 

550 

Do. 

472 

850 

Washing. 

700 

600 

Do. 

700 

700 

Making. 

900 

700 

D? 

660 

400 

Dow 

400 

850 

Caving. 

S50 

830 

Do. 

810 

810 

Waahing. 

810 

810 

Do. 

880 

880 

Do. 
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Fourth  dialriei  leveeB,  t898-99-^Conimned, 
PONTCHARTRAIN  LEVEE  DISTRICT  (UNCOMPLETED  LEVEES). 


No.       Name  of  levee. 


1 
t 

I 
4 
6 
6 
7 
8 
9 


No. 


1 
2 

8 
4 

5 

6 

7 

8 
0 


Miles 

above     Bank. 

Cairo. 


Section?.. 
Section  9 . . 
Section  48 . 
Section  49 . 
Section  50 . 
Section  73 . 
Section  78 . 
S<H;tion  97 . 
Section  101 


886 

SUA 
849 
849 
854 
854 
860 
862 


L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Contractor. 


Israel  R.  Bobbitt. 

. .. . .do 

Michael  Hanick  . 

.....do 

do 

Clark  &■  Reagan . 

George  Byrne  ... 

Michael  Uanick . 

do 


Lenj^h 
of  hne. 


Feet. 

2,321 
1,946 
1,519 
1.142 
1,040 
1,789 
1,691 
1,418 
1,111 


Lengdi 

of  axis 

of  river 

ooveied. 


Grade  of 

levee 

above 

highest 

known 

water. 


Feet. 
2,321 
1,946 
1,100 
800 
1,040 
1,789 
1,691 
1,418 
1,111 


Feet, 
8.7 
8.0 
3.2 
8.2 
8.2 
8.8 
8.1 
8.2 
8.1 


Name  of  levee. 


Section. 


Section?.. 
Section  9 . . 

Section  48 . 
Section  48. 
Section  50. 

Section  78 . 
Section  78. 

Section  07 . 
Section  101 


Crown. 

Land 
slope. 

Feet. 

8 
8 

Stol 
Stol 

8 
8 
8 

Stol 
Stol 
Stol 

8 
8 

3tol 
Stol 

8 
8 

8tol 
Stol 

River 
slope. 


Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 


Now  or 
enlargement. 


Enlargement 
....do 

....do 

do 

....do 

....do 

....do 

....do 

...do 


Average  height. 

Date  of 
contract. 

Above 
old 

Above 
ground 

Total 
yardage. 

levee. 

surface. 

Feet. 

Feet. 

1807. 

Cu.yde. 

2.2 

21.2 

Sept.   1 

25, 231. 17 

8.6 

17.3 

....do ... 
1898. 

23. 268. 25 

2.8 

15 

Jan.    6 

IS.  273. 01 

3.2 

16.6 

....do...    12,0U8.90 

8.2 

16.6 

. ...do . .. 
1890. 

11, 378. 83 

8 

14.6 

Feb.  27 

17,305.48 

2.8 

13.5 

Mar.    2 
1808. 

16,874.02 

2.6 

14 

Jan.     5 

14,450.88 

2.6 

'      15.8 

...  .do . . . 

11,784.57 

No. 

Name  of  levee. 

Price 

per 

cubic 

yard. 

Cents. 
17 
17 

12.90 
12.00 
12.90 
13.23 
12 

14.49 
14.49 

Distance  from  center  of 
levee  to  river  bank. 

Natnre  of 

'  Condition  of  contract. 

Least. 

Great- 
est. 

Aver- 
age. 

river  bank. 

1 
2 

Section? 

Section  9 

Feet. 
530 
500 
450 
308 
395 
856 
225 
800 
800 

Feet. 
700 
762 
650 
520 
470 
472 
S25 
410 
820 

Feet. 
620 
640 
550 
350 
430 
400 
225 
400 
810 

Caving 

do 

do 

do 

do 

do 

Making 

Caving 

Waahiug... 

16  per  cent  completed. 
37  per  cent  completed. 
Nothing  done. 
Do. 

3 

Section  48 

4 

Section  49 

5 

Section  50 

Do. 

6 

Section  73 

Do. 

7 

Section  78 

82  per  cent  completed. 
Nothing  done. 
Do. 

8 

Section  97 

• 

Section  101 
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Fourth  district  levees,  ISOS-BB—Cont'mued^ 
LAKE  BORONE  LEVEE  DISTRICT. 


No. 


1 
2 
8 


4 
5 
6 
7 


No. 


1 
2 
8 


4 

5 

e 

7 


No. 


1 
2 
8 


4 

5 
6 
7 


Name  of  levee. 


Ck>rinne: 

Sections 

Section  4 

Section  5 

Story  to  Caeqiar- 
von: 

Sections 

Section  4 

Pnydraa,  seotiou  1 . 
Caernarvon,   sec- 
tion 1. 


Name  of  levee. 


Name  of  levee. 


Corinne : 

Section  8 

Section  4 

Section  5 

Story  to  Caemar 
von: 

Sections 

Section  4 

Poydraa,  section  1 
Caeroarvon,  aeo- 
tion  1. 


Corinne : 

Sections 

Section  4 

Sections 

Story  to  Caernar- 
von: 

Section  3 

Section  4 

Poydras,  section  1 
Caernarvon,  sec- 
tion 1. 


Miles 

below     Bank. 

Cairo. 


Conteaotor. 


073.5 

974 
976 


L. 

L. 
L. 


George  Jargens. 

do 

do 


077 

L. 

977 

L. 

97R 

L. 

978.5 

L. 

W.  F.  Barbour  &  Son 

do 

John  F.  Meyer 

Thos.Egan,Jr 


Length 

Lenirth 

of  axis 

of  line. 

of  river 

covered. 

Feet, 

FuL 

3,100 

2,890 

3.200 

2,330 

1,956 

8,020 

4,400 

3,990 

3,900 

3,680 

2,873 

1,900 

000 

800 

Grade -tf 
levtt 

abov* 
hisfh*-*! 

iratrr. 


iV*f 


1 
9 


Section. 


Crown. 


Fett. 

8 
8 
8 


8 

8 

8 
8 


Land 
slope. 


3tol 
3tol 
8tol 


3tol 
3tol 

3tol 
8tol 


River 
slope. 


Stol 
8tol 
Stol 


Stol 
Stol 

Stol 
Stol 


[Average  height. 


New  or  en- 
largement. 


'  Above 
old 

levee. 


Enlargement 

New  and  en- 
largement. 

Enlargement 


do 

New.. 


Fett. 
2 

1.9 
2.3 


2 

L8 

L2 


Above 
ground 
sorfisoe. 


FmC. 

12 
6.8 
8.6 


0 
0.7 

11 
13.8 


Date  of 
contract. 


Work 
pletcd. 


1898.  1^. 

OoL    22     Mftr   : 


....do ... 
....do  ... 

1897. 
Sept.  17 
do  ... 

1898. 
Oct.    22 
..•■do  ... 


lb. 

l.«*9«i 

Ckr.  : 

IV. 

IS:*!' 
JazL  : 
Mar. 


Total 
yardage 
paid  for. 


Ou.yd». 
16, 8'J8. 47 
20, 283. 37 
16, 221. 11 


22, 507. 78 
23.  :i46. 28 
14,  668.  53 
14,496.46 


Price 

per 

cubic 

yard. 


CenU, 
14.74 
14.74 
14.74 


14.45 
14.45 
14. 9U 
16 


Total 

Distance  from  center  of 
levee  to  river  bank. 

cost. 

Least. 

Great- 
est. 

Aver- 
age. 

$2,490.21 
2, 989. 77 
2,390.90 

3, 252. 87 
3.  373. 54 
2,175.61 
2,819.43 

Fen. 
135 
110 
07 

140 
115 
240 
245 

Fen. 
230 
200 
100 

430 
215 
450 
420 

Feet. 

200 
160 
150 

830 
150 
850 
810 

Nature  of  river 
bank. 


Making. 
Do, 
Stationary  and  ww': 
ing. 

Washing. 

Do. 

Do. 
Caving. 
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Fourth  district  leveeSf  1898-99— Continned. 
LAKE  BORGNE  LBVEB  DISTRICT  (UNCOMPLETED  LEVEES). 


No. 


1 
2 
3 

4 
5 
6 
7 
8 


Name  of  levee. 


Ccninne : 

Section  1 

Section  2 

Poydras,  section  2 
Caernarvon : 

Section  2 

Section  8 

St  Clair 

Mon  Plaisir 

Bertrandville 


Miles 

below 

Bank. 

Cairo. 

972.5 

L. 

973 

L. 

978 

L. 

978.5 

L. 

078.6 

L. 

982 

L. 

984 

L. 

991 

L. 

Contractor. 


George  Jargens 

do 

John  F.  Meyer. . 


ThoB.EganJr  ... 

do 

Chaa.  G.Daanoy. 

.....do 

do 


Length 
Una 

Length 
of  axis  of 

river 
ooTcred. 

Feet. 

Feet. 

8,700 

3,510 

8,300 

3,142 

2,810 

2,160 

600 

460 

650 

460 

9,640 

10,219 

6,300 

6,188 

400 

400 

Grade 
of  levee 
above 
highest 
known 
water. 


Feit. 
2.9 
2.9 
2.9 

2.9 
2.9 
2.8 
2.8 
2.2 


No. 


1 
3 
8 

4 
5 

6 

7 
8 


Name  of  levee. 


Corlnne : 

Section  1 .... 

S<>ction  2 

Poydras,  section  2 
Caernarvon : 

Section  2  . . . . 

Section  8  . . . . 

St.  Clair 

Mon  Plaisir 

Bertrandville  ... 


Section. 


Crown. 


Feet. 
8 
8 
8 

8 
8 

8 

8 
8 


Land 
•lope. 


3tol 
3tol 
3tol 

3tol 
3tol 

Stol 

8tol 

2^tol 


River 
•lope. 


Stol 
Stol 
Stol 

Stol 
Stol 

Stol 
Stol 
Stol 


Newer 
enlargement. 


Enlargement. 

■  *  •  ■  •%&V     •  a  •  V  V  •  fl 


New.. 
do 


Enlargement. 


Average  height. 


Above 

old 
levee. 


Feet. 
1.4 
L8 
2.0 


2.2 
1.6 
0.8 


Above 
ground 
surface. 


Feet. 
11.0 
10.7 
13.3 

13.8 
18.2 

7.8 
8.0 
6.3 


Date  of 
contract. 


1898. 
Oct.    22 
, ..  .do  . . . 
. ...do  . .. 

....do ... 

do ... 

1806. 
Oct.    26 
....do  . .. 
....do  . .. 


Total 
yardage. 


Cu.  ydt. 
15, 163. 16 
15, 408. 00 
12, 698. 66 

12,950.24 
14,790.04 

47, 037. 45 

19, 635. 13 

772.20 


No. 

Name  of  levee. 

Price 

X>er 

cubic 

yard. 

Distance  Arom  center  of 
levee  to  river  bank. 

Nature  of  river 
bank. 

Conditloii  of  oontraot. 

Least. 

Great- 
est. 

Aver- 
age. 

1 
2 
3 

4 
5 
6 

Corinne : 

Section  1 

Section  2 

Poydras,  section  2 
Caernarvon : 

Section  2 

Sections 

St  Clair 

Cente. 
14.74 
14.74 
14.90 

16 
16 
11.40 

11.40 
12.00 

Feet. 
110 
112 
245 

850 
340 

80 

122 
60 

Feet. 

630 
200 
420 

870 
855 
655 

242 
60 

Feet. 
320 
142 
810 

860 
850 
400 

190 
60 

Making 

do 

Washing  and 
caving. 

Caving 

do 

Washing  and 
making. 

Washing  .  ... 

Making 

Nothing  done. 

35  per  c«ut  completed. 

33  per  cent  completed. 

83  per  oent  completed. 

Nothing  done. 

72  per  cent  completed. 

7 
8 

Mon  Plaisir 

Bertrandville 

Nothing  done. 
Do. 

Summary  of  levees  built  from  May  i,  1898  to  May  1,  1899, 


Lower 

Tensaa 

Levee 

district 


Atcha- 

falaya 

Levee 

district 


La- 
fourche 
Levee 
dialrict 


Earthwork  . .  cubic  yards . .    1 ,  007. 018  701, 110. 75  177, 748. 02 
I :  ni  ban  kment . .  linear  feet . .  62, 726  60, 606        27, 840 

Ax  18    of    river     covered,  \ 
linearfeet 47,146  68,360        28,000 

I 


Barataria 

Levee 

district 


64, 865. 57 
11, 702 

11,747 


Pontchar- 

train 

Levee 

district 


385,773.25 
41,618 

86^673 


Lake 

Borgne 

Levee 

district 


128,422.00 
20,029 

17. 110 


Total. 


2, 453, 497. 63 
223,521 

198.036 
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Statement  of  yardage  of  levee  work  constructed  by  the  United  States  and  others  in  th 

Fourth  district,  Mississippi  River. 


Levee  districta. 

Lower  Ten- 
sas. 

Atcbafa- 
laya. 

La- 
fonrche. 

Bara- 
taria. 

Pontchar- 
train. 

Lake 

Borgne. 

Aggregate    namber    of    oabio 
yards  in  levees  on  the  Missla- 
sippi  River  May  1, 1898 

Adfted  by  the  United  States  np 
to  May  1,  1899 

Oub.  yd».      Vub.  ydt. 
14,309,670     15,279,042 

1, 007, 018          701, 110 

Oub.  yd*. 
6,806,237 

177, 748 

21, 141 

Oub.  ydi. 
2,379,813 

64,855 

36,713 

Oub.  yds. 
11,961,964 

385,773 

125,965 

Oub.ydJt 
2.635,92! 

128.42! 

Added  np  to  May  1.  1899,  by 
State  and  district  levee  boards . 

48.821          760,619 

85,22 

Total 

15, 365, 509 

103,437 
35,000 

16,740,771 
38,600 

7.004,126 

2,480,381 

9,007 
15.347 

12.473,602 

2,849,571 

Lost    by    abandonment    ftom 
May  1, 1898,  to  May  1,  1899: 

By  the  United  States 

By  the  State  and  others  — 

5.4(1 

174, 783 

i86,404' 

29,920 

9,43 

Aggregate    remaining 
May  1, 1899 

16,227,072 

i 

16,527.388     6.868.722     2.456.027 

12. 443. 772     ^  834. 74S 

1 

Percentage  of  length  of  existing  levee  system,  built  in  whole  or  in  part  by  the  United  States. 


Karoe  of  district. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1890. 

Lower  Teosas  Levee  district 

PereL 
47 

8 

6.5 

5.6 
18 

3.8 

Per  et. 
52 
16.8 
14.4 
12.8 
34.6 
10.2 

Peret. 
52 

43 

28.8 

19.4 

43.8 

18 

Per  a. 
69 
47 
64 
30 
63 
63 

Peret. 
63 
68 
61 
43 
74 
60 

Peret. 
66 
66 
61 
50 
75 
65 

Peret. 

Atchafalava  Levee  district 

& 

Lftfonrche  Levee  district t-....-  t..^ -, 

6! 

Barataria  Levee  district. 

5i 

Pontchartrain  Levee  district 

7T 

Lake  Borirne  Levee  district 

61 

Percentage  of  total  length  of  existing  levee  system,  Fourth  district^  Mississippi  Eivff 
improvement,  built  in  whole  or  in  part  by  the  United  States, 


Pereent. 

63 
65 
66 


1893 13.8  1897 

1894 : 26.2  1898 

1896 36.6  1899 

1896 52 

The  amoant  expended  from  June  30,  1898  to  Jnne  30,  1899,  is  $232,963,  distributed 
as  follows: 

Office  expenses  (main  office) $3,919.66 

Other  administrative  expenses 9, 791. 91 

Constraction  of  levees  (contracts; 122, 141. 56 

Repairs  to  levees 3,147.88 

Surveys :...  1^615.81 

Repairs  to  plant 133.31 

Care  of  plant 1,247.19 

New  plant 1,543.65 

Protection  of  levees 1,070. 67 

Total 144»61L15 

Emerffenoj  work  at  Kempe  Levee : 

Administrative  expenses $3,599.28 

Subsistence 4,548.09 

Cost  of  quarters 2,255.29 

Hire  of  teams, laborers,  etc 59,639.86 

Day  labor 16,136.51 

Repairs  to  plant 14.45 

Station  men  (yardage,  at  25  cents) 1, 559. 42 

MisceUaneous 1,698.95 

88,351.85 


Total , 232,963.00 
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Money  statement 

hOWER  TENSAS  LEVXE  DISTBIOT. 

July  1,1898,  balanee  unexpended •••.$184,681.91 

Amoant  allotted  sinoe 158,000.00 

March  9,1899,  amoant  allotted  from  appropriation,  sundry  oivil  act, 
Marc]iS»1899 217,800.00 

509, 981. 91 
Jane  30,1889,  amoant  expended  daring  fiscal  year 232,963.00 

Jaly  1,1899,  balance  unexpended 277,018.91 

July  1, 1899,  outstanding  liabilities $294.24 

July  1, 1899,  amount  covered  by  uncompleted  contracts 44, 345. 94 

44,640.18 


• 


July  1,1899,  balance  available 232,378.78 

The  amount  expended  from  June  80,  1898,  to  Jane  30, 1899,  is  $118, 598. 60,  dis- 
tributed as  follows : 

Office  expenses  (main  office) $8,095.07 

Other  administrative  expenses 8,550.31 

Construction  of  levees  (contracts) 99,028.18 

Repairs  to  levees 4,439.31 

Surveys 171.39 

Repairs  to  plant 194.78 

Care  of  plant 70.86 

New  plant 3,049.20 

Total 118,598.60 

Money  statement. 

ATCHAFALAYA  LEVEB  DISTRICT. 

July  1, 1898, balance  unexpended $107,835.33 

Amount  allotted  since 87,000.00 

March  9,  1899,  amount  allotted  from  appropriation  sundry  civil  act  of 

March  3, 1899 98,800.00 

293, 635. 32 
June  30, 1899,  amount  expended  during  fiscal  year 118,598. 60 

July  1, 1899,  balance  unexpended 175,036.72 

July  1, 1899,  outstanding  liabilities $3.52.37 

J  uly  1, 1899,  amount  covered  by  uncompleted  contracts 21, 868. 87 

22,221.24 

July  1, 1899,  balance  available 152,815.48 

The  amount  expended  from  June  30,  1898,  to  June  30,  1899,  is  $28,776.05,  dis- 
tributed as  follows: 

Office  expenses  ^main  office) $2,068.36 

Other  ailministrative  expenses 3,218. 82 

Construction  of  levees  (contracts) 21,420.79 

Repairs  to  plant 22.64 

Care  of  plant 3.00 

New  plant 2,042.46 

Total • 28,776.06 

BNa  99 ^227 


« 
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Money  statement. 

LAJPOURCHB  LEVEE  DISTBICT. 

Jnly  ly  1898,  balance  unexpended ■$44,0^|. 

March  9, 1899,  amoant  allotted  since 38,G0C^ 

March  9,  1899,  amoant  allotted    from  appropriation  sundry  civil  act 
March  8, 1899 37,050. 

117,  la 
Jnne  90, 1899,  amount  expended  daring  fiscal  year 28»776. 

July  1,1899,  balance  unexpended 88^354. 

July  1, 1899,  outstanding  liabilities $34.33 

July  1, 1899,  amount  covered  by  uncompleted  contracts 38, 284. 46 

— ^ 38,318 

July  1, 1899, balance  available 50,035 

The  amount  expended  from  June  80, 1898  to  June  30, 1899,  is  $15,114.49,  distriba 
follows : 


Office  expenses  (main  office) :  $604! 

Other  administrative  expenses 3,263* 

Construction  of  levees  (contracts) 6,918' 

Repairs  to  levees 2,185J 

Surveys 130- 

Repairs  to  plant » 

New  plant 1,631» 

Protection  of  levees 578i 

Total 16, 114i 

Money  statement. 

BARATARIA  LEVEE  DISTRICT. 

July  1, 1898,  balance  unexpended $21,199^ 

Amount  allotted  since 27,000) 

March  9,  1899,  amount  allotted  from  appropriation  sundry  civil  act 

March  3, 1899 24,700) 

— 

72,8SaJ 
June  30, 1899,  amount  expended  during  fiscal  year 15^  114^ 

-■ 

July  1, 1899,  balance  unexpended 57, 78^^ 

July  1, 1899,  outstanding  liabUities $125.80 

July  1, 1899,  amount  covered  by  uncompleted  contracts 21,  ^6. 81 

21,9fcl 

July  1, 1899,  balance  available 35^8iE^ 

The  amount  expended  from  June  30, 1898,  to  June  30, 1899,  is  $63,378.33,  distxiboi 
as  follows : 

Office  expenses  (main  office) $2,^^ 

Other  administrative  expenses 5,  It^i) 

Construction  of  levees  (contracts).... 50.4ir-^ 

Repairs  to  levees : 4,iv7 

Surveys ^S 

Repairs  to  plant LtS 

New  plant 55?.J> 

Protection  of  levees U^ 

Miscellaneous 2.5 

Total * , 63,3?^^ 

1  Balance  unexpended  July  1, 1898,  as  stated  in  previous  report,  $44^065.06;  di2^ 
ence  due  to  disallowance  of  $25  in  expenditures. 
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Money  $tatement 

PONTCHAKT&AIN  LBYSB  DISTRICT. 

Inly  1, 1898,  bal/moe  nnexpended $73,254.27 

Amount  allotted  since 76,000.00 

March   9,  1899,  amoant  aUotted  from  appropriation  sundry  oivil  act 
March  3, 1899 74,100.00 

223, 354. 27 
Jiine  30, 1899,  amoant  expended  during  fiscal  year 63, 378. 33 

July  1,  1899,  balance  unexpended 159,975.94 

J  Illy  1,  1899,  outstanding  liabilities $524. 00 

July  1,  1899,  amoant  covered  by  uncompleted  contracts 16, 646. 43 

17,170.48 

July  1,  1899,  balance  available 142,805.51 

Balance  unexpended  July  1,  1898,  as  stated  in  previous  report,  $75,250.22;  differ- 
ence due  to  disallowance  of  $4.05  in  expenditures. 

The  amoant  expended  from  June  30, 1898,  to  June  30, 1899,  is  $25,537.72,  distributed 
as  follows: 

Office  expenses  (main  office) $508.04 

Other  administrative  expenses 1,791.98 

Construction  of  levees  (contracts) 20,058.57 

Repairs  to  levees 1,535.56 

Surveys : 108.32 

Repairs  to  plant 6.75 

New  plant-... 1,529.50 

Total 25, 587. 72 

Money  statement 

L4KS  BORGNB  LEYBE  DI8TRI0T. 

Jnly  1, 1898,  balance  unexpended $22,365.06 

Amount  allotted  since 24,000.00 

March  9, 1899,  amount  allotted  from  appropriation  snndry  civil  act  March 

3,1899 24,700.00 

71, 065. 06 
June  30, 1899,  amount  expended  during  fiscal  year 25, 537. 72 

Joly  1, 1899, balance  unexpended 45,527.34 

July  1,1899,  outstanding  Viabilities $12.64 

July  1, 1899,  amount  covered  by  uncompleted  contracts 15, 088. 88 

16,101.52 

July  1, 1899,  balance  available 30,426.82 

The  following  maps  and  appendices  accompany  this  report: 

Plate  I.  Natchez  and  Vidalia  harbors. 

Plate  II.  New  Orleans  Harbor  (Algiers  Point). 

Plate  III.  New  Orleans  Harbor  (Carrollton  Bend). 

Plate  IV.  Lower  Tensas  and  Homochitto  Levee  districts. 

Plate  y.  Atchafalaya,  Lafourche,  and  Pontchartrain  Levee  districta. 

Plate  VI.  Barataria  and  Lake  Borgne  Levee  districts. 

Appendix  A.  Statement  of  value  of  plant. 

Appendix  B.  Commercial^statistics. 

Appendix  C.  List  of  civilian  engineers. 

Appendix  D.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  Natchez  and  Vidalia 
harbors. 

Appendix  E.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  New  Orleans  Harbor. 

Appendix  F.  Report  of  H.  S.  Douglas,  assistant  engineer,  on  repairs  to  plant. 

Appendix  G.  Report  of  A.  F.  Wooliey,  jr.,  assistant  engineer,  on  Atchafalaya  and 
Bed  rivers,  Louisiana. 

Appendix  H.  Report  of  W.  J.  Hardee,  assistant  engineer,  on  leveea. 

Appendix  I.  Abstract  of  proposals. 

Appendix  J.  Abstract  of  contracts  in  force. 
Very  respectfully,  your  obedient  servant^ 

Geo.  McC.  Derby, 

Col.  G.  L.  GiLLBSPDB,  Mitfar,  (krp§  t^f  Bnffinmn. 

Corp*  o/Mngineen,  V.  8,  A., 

Freiidemi  Miatitsippi  Blner  dmmAnkm. 
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Appendix  4  A. 


AppriKcdaufte  polue  of  plant  belonging  to  ike  United  StatoB  and  noed  npon  the  improvmo 

of  the  MU8i89ippi  Biver,  Fourth  dUtriot,  Mag  1,  2899, 


CUm  of  property. 

Yalne. 

CIms  of  property. 

Yaloe. 

Stoftm  Irninoh  Itab v 

1 

$2,7oaoo  i 

6,000.00  : 
8.600.00 
40,500.00 

Fortr-eicht  aid  A..... ••...... ...... 

tSff: 

Tnir  General  Comstock 

Tools  ana  applianoes 

SO,  IMJ 

TuffTUda 

Office  fomiiiire 

a.5i«i. 

Dredire  The  Ram 

Survevinff  intrumenta .............. 

4.0ua. 

Ont"  iiile  driver  ...................... 

900.00 
11,700.00 
86.000.00 

500.00  > 

T)rm«itiff  inntrtinif'ntii       

ahL 

Fivt*  aiiarter  boatH  .................. 

Hallway  oara  and  track 

Total 

1.WL 

Twenty-tt ve  barges 

One  warehoiiHe  baree .....a.......... 

IStlW. 

One drv  dock ........................ 

900.00 

1 

Appendix  4  B. 

Foreign  oommeroOf  port  of  New  Orleane, 

The  statiRtios  relating  to  the  foreij^  oommerce  of  the  port  of  New  Orleans  ve 
kindly  famished  by  Hon.  A.  T.  Wimberly,  collector  of  castoms. 


Teasels. 


Steam 
Sail... 


Total 


Sn  trances. 

Cl««raaoM. 

1896-«7. 

1897-88. 

1808-00. 

1886-97. 

1897-08.  1   18H^ 

1,236 
72 

1,282 
65 

1,198 
126 

1,232 
56 

1,287 

G 

V. 

1,308 

1,347 

1,824 

1,288 

1,848 

X' 

Total  tonnage  of  above. 

189ft-97 S,77ie 

1897-98 4,236,6 

1898-99 3^848,; 

Exports  and  importe. 


1887. 

1896. 

UN. 

Exports: 

Total  Talae  of  exports  of  foreign  merohan- 
dise  to  foreimcoiiiitries ... 

$803,310.00 
96,613,917.00 

#646,878.00 
104,965,121.00 

01, 804,110 
a»,803,4li 

Total  value  of  exports  of  domestic  merchan- 
dise to  foroism  countries. ........ .a....... 

Total 

08,817.236.00 

105,511.499.00 

81,107.5£ 

Imports: 

Total  valae  of  imports  from  forei^  conn- 
tries— 
Free'. 

8,857,466.00 
6,409,832.00 

921,015.00 
1,184.048.00 

616,571.00 

6,916,768.00 

6,034,002.00 

949,070.00 

811.427.00 

538,344.00 

4, 888, 5ns 
S.S80.» 

Dutiable 

Transit  to  Mexico 

Transported  to  interior  ports 

Specie 

565. 7£ 

Total 

17,487,482.00 

14,151.511.00 

10,006.Sh 

Total  dnttfM  collected 

2,039,146.78 

2,200,275.44 

2.682,381 
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Appendix  4  0, 

LUt  of  eivilian  engineers  employed  on  work  of  river  and  "harhor  improvemenU,  FouriJk 
dietriei,  improving  Miseigeippi  Biveryfrom  May  1, 1898,  to  May  i,  1899,  in  charge  of 
Maj.  Geo,  MoC,  Derby,  Corps  of  Engineers, 


Name  and  realdeiioe. 


H.  &  Donglaa,  New  Or- 
leans, iJa. 

^^.  J.  Hardee,  New  Or- 
leans, La. 


\9'miam  Starling,  New 

Orleans,  La. 
E.  B.  Geddes,  Natchea, 

Ifisa. 
A.  F.  Woolley.  jr.,  New 

Orleans,  Lik 


Timeem* 
ployed. 


MonOiM. 


{ 


19 
IIA 

718 


m 

12 
12 


Compen' 

satlon  per 

ni<lntn. 


$900 


iNatohes,  HisSg  and 
/    New  Orleans,  La. 


150 
150 


Where  employed. 


New  Orleans,  La . 


.do 


Natches,  Miss 


New  Orleans,  La.,  and 
Old  BiTor,  Louisi- 


Work  on  which  employed. 


ImproTiDg  harbors  at  Natobea 
Miss.,  and  Yidalia,  La.    Im- 

1)roTiDff  harbors  at  New  Or* 
eana.  La. 
Lerees,  Lower  Tensas,  Atohafa* 
laya,  Lafoorohe,  Barataria, 
Pontohartrain.   and  Lake 
Borgne  Levee  distriots. 
Do. 

ImproYing  harbors  at  Natohea, 
Miss.,  and  Yidalia.  La. 

Surveys,  gaogee,  and  obserra. 
tions,  improving  Atohafalaya 
and  Bed  Kivers,  Louisiana. 
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BKPOBT  OF  MB.  H.  S.  DOUOLAfl,  ASSISTANT  KNOINEEB,  IN  LOCAL  CHARGE  OF  IMFBOV- 

ING  UAllBORS  AT  NATCHEZ,  MISS.,  AND  YIDAUA,  LA. 

New  Orleans,  La.,  May  1, 1899, 

SiB:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  harbors  at  Natchez,  Miss.,  and  Yidalia,  La.,  for  the  period  from  May  1, 1898,  to 
date: 

At  date  of  last  report,  15  spnr  dikes  containing  682,900  sqnare  feet  of  mattress 
and  816|0(X)  cubic  feet  of  cribs  had  been  placed  in  Giles  Bend,  covering  about  7,060 
linear  feet  of  bank.  The  river  was  still  at  a  high  stage,  but  the  work  appeared  to 
be  generally  in  good  condition  and  accomplishing  the  purpose  for  which  it  was 
designed.  The  plant  was  moored  to  the  bank  near  the  head  of  Giles  Bend,  and  in 
readiness  to  resume  work  when  the  river  had  fallen  to  a  sufficiently  low  stage. 

During  the  high- water  season  estimates  of  material  required  for  a  continuation  of 
spur-dike  construction  were  made,  proposals  asked,  contracts  made,  and  delivery 
commenced,  except  for  rook.  The  award  of  contract  for  this  latter  article  was  not 
approved  until  about  January  13,  1899,  and  even  if  there  had  been  no  other  cause 
this  would  have  prevented  extensive  work  during  the  past  season  in  Giles  Bend. 
The  delay  in  approval  of  contract  for  rock  made  but  little  difference,  for  even  if 
award  had  been  made  in  time,  quarantine  restrictions,  which  virtually  suspended  all 
public  means  of  transportation,  would  have  prevented  its  delivery  until  too  late  to 
have  accomplished  much  work. 

A  large  pump  was  taken  off  the  tug  Tilda  and  installed  in  a  small  barge  built  for 
the  purpose,  and  the  boiler  formerly  on  the  condemned  launch  Alaska  placed  in  the 
barge.  This  pump  boat  was  intended  to  furnish  water  for  sluicing  purposes  while 
jading  the  bank.  The  old  boiler  on  the  pile  driver  No.  32  was  taken  out  and 
replaced  by  the  boiler  formerly  on  the  condemned  dredge  Pah  Vie,  The  leads  were 
altered  and  equipped  with  a  steam  hammer  borrowed  from  works  under  charge  of 
Maj.  James  B.  Quinn. 

For  various  reasons,  but  principally  on  account  of  extreme  high  water  and  the 
scarcity  of  labor,  it  was  not  until  September  8  that  it  was  considered  advisable  to 
commence  construction.  The  willow  bar  just  below  L' Argent  Landing,  La.,  had 
been  selected  as  the  locality  for  cutting  willows  and  constructing  mattresses  and 
oribs.  On  September  8  the  quarter  boats  New  Orleans  and  Delta,  a  bar^e  of  lum- 
ber and  other  material,  a  fuel  barge,  and  the  tug  Comstock  were  moved  from  Giles 
Bend  to  1/ Argent  and  construction  commenced.  In  order  to  obtain  a  force,  nearly 
all  of  the  men  engaged  in  building  mattresses  and  cribs  for  New  Orleans  Harbor  at 
Cowpen  Bend  were  transferred  to  the  plant  at  L' Argent. 

From  commencement  to  conclusion  the  history  of  the  past  season's  work  is  one  of 
disaster  and  disappointment.  Lack  of  labor,  continued  high  stage  of  the  river, 
lufkvorable  weatner,  suspension  of  oommunioation  on  aoconnt  of  yellow  fever,  as 
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well  as  all  snrta  of  minor  troables  incident  to  work  of  this  character,  either  rae- 
ceeded  each  other  or  were  all  in  existence  at  the  same  time. 

On  September  2B,  tbe  Natches  ganffe  bein^^  16  feet  above  low  water,  the  oonditioo 
of  the  work  in  Cjiles  Bend  was  as  follows:  Spurs  1,  2,  and  3  were  in  food  condition. 
At  Spurs  if  5,  6,  and  7  the  graded  and  paved  bank  had  been  injnred  and  the  bank 
line  between  the  spurs  caved  considerably.  At  Spar  8  the  shore  end  of  the  mattress 
an<i  crib  appeared  to  have  gone,  the  jn^ed  and  paved  bank  bad  disappeared,  and 
some  of  tbe  piling  had  washed  out,  while  tbe  earth  had  washed  away  from  aroond 
those  that  remained.  Spurs  9,  10,  11,  and  12  were  in  good  condition,  but  tbe  grad<Mi 
and  paved  bank  at  Spurs  13, 14,  and  15  was  somewhat  injured.  Considerable  cavinj^ 
had  occurred  immediately  below  Spur  8  and  between  Spurs  14  and  15.  ImUst  on  a 
survey  showed  that  from  Spur  8  to  12  there  ba<l  been  a  very  great  sconr  between  iIk 
spurs,  the  sconr  in  an  extreme  case  being  40  feet.  Nothing  of  this  was  apparent 
above  the  water  surface. 

Fortunately,  as  matters  turned  ont,  the  scarcity  of  labor  made  constrnction  at 
L'Ar^ent  Har  very  slow.  The  river  remained  at  a  comparatively  ni^h  stage,  and  m 
a  consequence  the  mattreAses  and  cribs  afloat  silted  up  very  rapidly,  so  that  bj 
October  3  it  became  necessary  to  commence  sinking.  The  caving  l>elow  Spur  i^ 
meanwhile  hail  continued,  and  it  was  decided  to  put  another  spur  immediately  lielow 
and  poHsilily  one  above.  Accordingly  the  plant  was  hastily  swung  into  position  and 
the  louudation  mattress  for  Spur  S^sunk  in  place,  the  upper  edge  overlapping  the 
mattress  of  Spur  8,  if  that  mattress  is  still  in  place,  which  is  not  certain.  Tbe  cril 
work  was  completed  by  October  8,  bnt  on  account  of  lack  of  labor  tbe  grading  oi 
the  bank  was  not  Hnished  until  November  1  and  the  paving  not  completed  untilJar- 
nary  3.  The  pavement  of  tbe  bank  at  this  spur  is  of  brick  laid  on  edge  and  ext-ends 
50  feet  above  the  center  line  and  100  feet  below.  Its  condition  after  tbe  aiibsidenre 
of  the  present  hi;;h  water,  both  as  to  tbe  effect  of  increased  width  or  length  of  paved 
bank  ahd  as  to  the  suitability  of  brick  for  this  pnrpose,  will  be  observed  with  great 
interest. 

On  October  7  quite  unexpectedly  yellow  fever  was  declared  to  exist  in  Natchez. 
tbe  nearest  base  of  supplies  and  the  principal  source  from  which  labor  was  obtained 
The  eflect  was  demoralizing  in  the  extreme.  Enough  labor  to  load  rock  from  the 
small  supply  left  over  from  last  season's  work  could  not  be  obtained,  and  as  a  result 
three  cribs  were  lost  by  silting  up  and  sinking  before  arrangements  to  sink  them  in 
place  on  a  spur  could  be  made.  A  similar  fate  for  three  sections  of  completed  mat- 
tress intended  for  the  foundation  of  a  new  spnr  between  7  and  8  was  avoided  to  some 
extent  by  mooring  them  near  the  bank  immediately  below  Spurs  5,  6,  and  14,  whtit 
they  first  sunk  of  their  own  accord  and  were  afterwards  ballasted  with  stone  wbes 
sufhcient  labor  to  load  and  place  it  could  be  had.  These  sections,  containing  ln,i>^ 
square  feet  each,  cau  not  be  considered  lost,  as  they  will  serve  to  counteract  the  effect 
of  eddy  action  below  the  spurs  and  may  become  part  of  a  continnons  revetment. 

Of  course  further  construction  of  mattresses  and  cribs  at  the  Willow  Bar  below 
L' Argent  was  suspended.  Some  correspondence  with  labor  agents  in  the  earlier  por- 
tion of  tbe  season  was  had,  but  these  agents  stated  that  they  could  not  indnce  uifi 
to  come  to  a  country  where  yellow  fever  prevailed.  The  labor  on  hand  disappeared, 
for,  no  matter  how  comfortably  quartered  nor  how  well  fed,  tbe  average  man.eitbe: 
white  or  black,  dislikes  the  idea  of  being  practically  a  prisoner  to  snch  an  ext^^ni 
that  be  takes  the  first  opportunity  t<o  escape.  As  an  illustration  of  this,  some  of  thi 
employees  made  the  trip  of  nearly  300  miles  ttom  L' Argent  to  New  Orleans  in  ai 
open  skiff  rather  than  remain  on  the  quarter  boat,  to  which  they  were  practicallT 
confined.  Such  labor  as  remained  in  Giles  Bend,  where  an  endeavor  to  sink  the  mat- 
tresses and  cribs  that  had  been  built  was  made,  of  coarse  struck  for  an  increase  o. 
wages,  which,  under  the  circumstances,  was  given. 

(^  December  9  the  work  was  inspected  by  the  Mississippi  River  Commisaion.  anc 
on  the  15th  instructions  were  received  modifying  the  project  by  directing  that  i 
standard  revetment  be  placed  between  the  mats  under  tbe  existing  spurs,  and  direct- 
ing that  no  additional  spurs  in  extension  of  the  improvement  were  to  be  built  imtii 
authorized  by  the  Commission. 

As  there  was  uot  sufficient  rock  on  hand  to  undertake  this  work,  an  emergency  pnr 
chase  of  3,000  tons  was  made.  The  correspondence  incident  to  this  purchase  and  u 
making  arrangements  as  to  time,  manner,  and  place  of  delivery  occupied  considerabi« 
time.  To  have  undertaken  to  build  mattresses  until  there  was  a  reasonable  r«r- 
taiuty  of  obtaining  rock  wherewith  to  sink  them  wonid  have  been  nnwise,  so  it  wtf 
uot  until  January  3  that  construction  was  recommenced  at  L' Argent.  On  that  dat< 
the  Natchez  gauge  read  18.6.  On  January  18  the  river  had  risen  to  30.5  on  the  same 
gauge,  and  had  encroached  on  the  Willow  Bar  to  such  an  extent  as  to  partially  snb- 
merge  the  ways.  The  indications  were  that  tbe  river  would  continue  to  rise,  and 
construction  was  therefore  suspended  for  the  season. 

The  current  and  drift  in  Giles  Bend  made  it  impracticable  to  sink  the  mattreesei 
built  between  the  spurs  as  a  oontlnuoua  revetment,  but  as  continued  caving  of  th< 
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bank  above  Spurs  5  and  7  threatened  to  flank  these  spnrs  it  was  decided  to  endeavor 
to  sink  two  sections  of  mattress  against  the  bank  immediately  above  them. 

On  account  of  the  hl^h  stage  of  the  river,  it  was  only  after  several  failures  that 
the  sections  were  iinally  landed  and  placed  in  the  desired  positions,  where  it  was 
hoped  they  would  prevent  further  erosion  of  the  bank  between  high  and  low  water. 
The  two  sections,  each  containing  IGjOOOsquare  feet,  were  ballasted  with  rock  and  sunk 
by  January  31,  on  which  date,  the  Natchez  gan<::e  reading  38.2,  all  work  was  suspended. 
Other  sections  of  mattress  that  had  been  completed  at  L' Argent  were  towed  down 
the  river  nearly  300  miles,  turned  over  to  and  utilized  for  the  Sonthport  work  at  the 
upper  end  of  New  Orleans  Harbor,  where  sinking  was  in  progress.  I  wish  to  call 
CHpecial  attention  to  this,  as  it  is  a  practical  illustration  of  one  of  the  advantages 
claimed  for  the  style  of  mattress  in  use  in  this  district.  With  almost  any  other 
kind  of  willow  mattress  it  would  have  been  an  impossibility  to  have  towed  them 
this  long  distance  and  they  would  have  been  lost. 

Considering  the  foregoing  general  history  of  the  season's  work,  it  is  not  surprising 
that  the  cost  was  excessive.  In  the  work  of  the  two  previous  seasons,  New  Orleans 
Harbor  in  1896-97  and  Giles  Bend  in  1897-98,  one  or  two  of  the  conditions  may  have 
been  unfavorable,  but  in  the  work  just  described  they  were  all  unfavorable. 

At  L' Ardent  Bar,  where  the  mattresses  and  cribs  were  built,  two  sets  of  ways 
were  constructed,  but  on  account  of  scarcity  of  labor  and  high  stage  of  the  river 
bat  one  set  was  used  to  any  extent.    The  cost  of  these  ways  in  detail  was: 

2,640  feet  B.M.  2  by  4  inch  lumber,  at  $9 $28.76 

15,137  feet  B.  M.  3  by  6  inch  lumber,  at  $9 136.28 

4,874  feet  B. M.  miscellaneous  lumber,  at  $9 43.86 

50  pounds  9-inch  steel-wire  nails,  at  $1.58 .79 

6(X)  pounds  6-inch  steel-wire  nails,  at  $1.48 8.88 

100  pounds  4-inch  steel-wire  nails,  at  $1.48 1.48 

Labor  and  superintendence 231.39 

Subsistence,  including  service 121.45 

Total 567.84 

The  L' Argent  Bar,  where  the  willows  were  cut,  is  not  a  particularly  good  one  on 
account  of  long  haul.    Its  use  was  almost  compelled  by.the  high  stage  of  the  river. 

Unfavorable  weather  and  suspension  and  raoommencement  of  work  also  added  to 
the  cost,  which  was : 

Cutting,  loading,  and  unloading $996.44 

Hauling 593.52 

61.62  acres  of  land,  at  $1 61.62 

Subsistence,  including  service 548. 00 

Total 2,199.58 

Cords  of  brush  and  poles  used  on  mattress 1,275 

Curds  of  brush  and  poles  used  on  cribs 425 

Total 1,700 

Cost  per  cord  delivered  at  ways $1.29^ 

The  comparatively  small  number  of  men  employed,  together  with  the  circum- 
stances heretofore  described,  increased  the  cost  of  subsistence,  which  was : 

Provisions,  including  freight,  ice,  etc $2,779.20 

Service 990.96 

Total ; 3,770.16 

Number  of  men  subsisted 9,500 

Cost  of  raw  ration $0.2925 

Cost  of  served  ration 3969 

Cost  of  ration  per  day's  labor  secured 6200 
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The  total  cost  of  oonBtractingthe  mattreases  and  cribs,  inolading  inataliAtiu- 
buildiiig  ways,  etc.,  was  $8,612.22,  diyided  as  follows: 

Matire$9. 

44,227  foot  B.M.2  by  4  inch  Inmber,  at  $9 *. $8»ff 

21.937  feet  B.  M.  8  by  6  inch  lamber,  at  $9 197.4; 

8,257  feet  B.  M.  misoellaneous  lamber,  at  $9 29.31 

6&0  poandA  No.  10  navanised  wire,  at  $1.80 d.9i. 

1,925  pounds  9-iDch  steel- wire  nails,  at  $1.58 30. 4: 

4,200  pounds  6-inch  steel- wire  nails,  at  $1.48 .  62.16 

1,()00  pounds  4-inch  steel- wire  nails,  at  $1.48 14.8? 

Miscellaneons,  oils,  fuel,  etc 209.44 

Labor,  superintendence,  etc • 3,594.4^ 

finbsistence,  including  service 1,87L7( 

Total 6,417.61 

Square  feet  of  mattress  built 122.  OOt 

Cost  per  square  foot  at  ways 90.05:fic 

Cribs. 

880  feet  B.M.  2  by  4  inch  lumber,  at  $9 $7.9£ 

22,226  feet  B.M.3by6inch  lumber,  at  $9 20aa 

2,960  feet  B.  M.  miscellaneous  lumber,  at  $9 24.21 

150  pounds  No.  10  galvanized  wire,  at  $1.80 2.7{ 

2,075  pounds  9-inch  steel- wire  nails,  at  $1.58 32.7? 

700  pounds  6  inch  steol-wi re  nails,  at  $1.48 IV  » 

MiRcellaneons,  oils,  fuel,  etc 10i\(« 

Labor,  superinteiKlence,  etc 1,  liri.? 

Subsistence,  including  service G2X^ 

Total ^ 2,194.£ 

Cubic  feet  of  crib  work S4.iV< 

Cost  per  cubic  foot  at  ways $0.0261: 

Willow  brush  and  poles  are  included  in  the  cost  of  labor  and  subsisteuce,  as  these 
two  items  are  the  principal  expense. 

The  distance  between  where  the  mattresses  and  cribs  were  built  at  L' Argent  sod 
Giles  Bend,  where  they  were  sunk,  is  only  8  miles.  For  this  reason  no  sepai-ate  co«! 
is  given  for  towing,  this  expense  being  included  in  the  cost  of  construction  and 
ainKing. 

The  total  cost  of  sinking  the  mattresses  and  cribs  was  $4,414.79,  divided  aa  follows : 

Mattreaa. 

639  tons  rock,  at  $1.64 $1,047.9? 

Miscellaneous,  oils,  fuel,  etc 40i).  ^' 

Labor,  superintendence,  etc 1, 36^.3t 

Subsistence,  including  service 714.5^ 

Total. ..r. 3,531.S 

Square  feet  of  mattress  sunk 122,  (^^' 

Cost  per  square  foot  in  sink $O.Ol>w 

Total  cost  per  square  foot  in  place $O.0813^ 

Cribn. 

159  tons  of  rock,  at  $1.64 $26a7" 

Miscellaneons.  oiIh,  fuel,  etc 95.** 

Labor,  superintendence,  etc 341. 5i 

Subsistence,  including  service 1^6. 0(' 

Total 883.36 

Cubic  feet  of  cribs  sunk 52,800 

Cost  per  cubic  foot  to  sink $0  0167S 

Total  cost  per  cubic  foot  in  place $0.056IC 
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These  figures  are  high,  but  in  my  opinion  the  oribs  that  silted  up  and  were  lost  are 
a  proper  charge  against  the  work,  and  their  cost  is  inclnded  in  the  fignres  given. 
Omitting  them,  the  cost  of  cribs  in  place  per  cubic  foot  would  be  $0.042H4. 

During  the  season  surreys  were  made  to  ascertain  the  condition  of  the  spurs  and 
the  changes  going  on  in  Giles  Bend.  The  extent  of  these  surveys  can  best  be  seen 
from  the  following  summary : 

Length  of  base  line  cut  out miles..  8 

Liengthof  bank  line  meandered do....  8 

Length  of  offset  or  ordinate  lines  measured do....  10 

Nnmber  of  sections  sounded,  about 75 

Cost  of  labor  and  superintendence $596.42 

Subsistence,  including  service 164.00 

Total 760.42 

Delivery  of  the  long-delayed  rock  commenced  in  March,  and  at  date  of  this  report 
8,139.52  tons  deliTcred  on  Government  barges  at  Vidalia,  La.,  had  been  towed  to 
Giles  Bend  and  unloaded  on  the  bank  for  use  when  required  for  bank  protection 
'work. 

The  towing  has  all  been  done  by  one  small  tuff,  the  Tilda,  which  has  made  the 
remarkable  record  of  moving  this  amount  of  rooK  18  miles  upstream  during  high 
water  without  accident  or  mishap. 

At  close  of  this  report,  so  far  as  can  be  seen  at  the  present  stage  of  the  river,  no 
material  change  has  occnrred  in  that  portion  of  the  bank  protected  by  spurs.  At 
the  lower  end  of  Giles  Bend,  near  the  end  of  the  spur  levee  on  Cowpen  Neck,  caving 
has  been  very  active,  and  it  is  quite  probable  that  the  outer  end  of  the  levee  will  be 
breached  before  the  high  water  of  1900.  The  plant  is  in  lying-up  quarters  and  in 
readiness  for  active  work  when  the  river  falls  sufficiently.  About  3,000  tons  more 
rock  is  to  be  delivered  during  the  mouth  of  August,  when  it  is  hoped  to  save  an  extra 
handling  of  this  amount  by  unloading  it  directly  from  the  barges  on  the  mattress  or 
shore  paving.  Some  other  material,  m  the  way  of  lumber  and  wire  nails,  is  also  on 
hand. 

Assistant  Engineer  E.  B.  Geddes  has  been  resident  on  the  work,  and  as  heretofore 
has  rendered  the  most  valuable  services  during  the  unfavorable  conditions  under 
which  the  Vork  was  prosecuted. 

Very  reBpectfully,  your  obedient  servant, 

H.  S.  Douglas,  AsHatant  Engineer, 

M^j.  Geo.  McG.  Derby, 

Carpe  of  Engineers,  U.  S,  A, 
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BBPOBT  OF  MR.  H.  8.  DOUGLAS,  ASSISTANT  ENGINEER,  IN  LOCAL  CHARGE  OF  IMPROY« 

ING  HARBOR  AT  NEW  ORLEANS,  LA. 

New  Orleans,  La.,  May  1, 1899. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
the  harbor  at  New  Orleans,  La.,  for  the  period  from  May  1, 1898,  to  date : 

At  date  of  last  report  the  condition  of  the  work  done  in  previous  years  was  gen- 
erally good.  A  project  for  the  protection  of  the  bank  at  Algiers  Point,  by  submerged 
sloping  spur  dikes,  had  been  approved.  This  project  provided  that  the  interval 
between  the  spurs  should  be  about  450  feet;  that  the  foundation  mattress  shonld  be 
150  by  400  feet,  and  that  where  the  slope  of  the  bank  between  spurs  exceeded  2^  to  1, 
two  short  buttress  spurs,  built  of  two  cribs  without  a  foundation  mattress,  should 
be  placed.    The  general  methods  of  construction  were  the  same  as  in  previous  years. 

During  the  season  of  1897-98  no  construction  was  undertaken,  as  all  of  the  avail- 
able plant  of  the  district  was  engaged  on  bank  protection  work  in  Giles  Bend, 
improvement  of  the  harbors  at  Natchez,  Miss.,  and  Vidalia,  La. 

The  high- water  period  of  1898  was  utilized  in  putting  the  plant  in  order  and  in 
making  arrangements  to  obtain  the  necessary  material  for  spur-dike  construction. 
A  new  feature  was  the  purchase  of  3,238  tons  of  brick  as  a  substitute  for  rock  in 
ballasting  the  mattresses  and  cribs. 

On  August  20,  although  the  river  was  unusually  high  for  the  season,  It  was  decided 
to  oommence  constrootion.    Accordingly  the  quarter  boat  Gamma,  with  two  barges 
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of  material  and  the  pomp  boat,  left  the  Goyemment  depot  in  tow  of  the  tugs  Gm- 
mral  CofMtock  and  Ittda  for  Cow  pen  Bend,  immediately  above  Natcbes,  where  it  had 
been  decided  to  bnild  the  mattresses  and  cribs.  There  were  seToral  reaaona  lior 
selecting?  a  location  so  far  up  the  river.  The  plant  was  limited,  and  as  it  had  beei 
decided  to  carry  on  both  the  New  Orleans  Harbor  and  Natohez  Harbor  works  simnl- 
taneonsly,  it  was  necessary  to  keep  the  two  works  close  enongh  together,  so  that  the 
deficiencies  of  one  work  conld  be  qnickly  supplied  from  the  other.  There  was  alas 
the  advantage  of  both  being  immediately  under  the  snpervision  of  the  assistant 
engineer.  Another  reason  was,  that  from  exnerience  in  the  past  it  was  known  that 
below  Ked  River,  in  the  snmmer  and  early  fall,  labor  is  scarce,  while  in  the  vicinity 
of  Natchez  there  is,  or  was,  a  local  labor  force  of  about  200  men  that  conld  be  had. 
Northern  labor  does  not  commence  to  come  south  before  October  1,  and  not  then  if 
there  is  an}^  prevailing  sirkness  and  quarantines.  As  matters  turned  oat,  this  lo<^ 
labor  was  all  we  ever  had,  and  it  is  probable  that  had  the  work  been  located  farther 
down  the  river,  say  in  the  vicinity  of  Bayon  Sara  or  Baton  Rouge,  nothing  wonM 
have  been  accomplished. 

The  plant  arrived  at  Cowpen  Bend  on  August  26,  and  construction  of  ways  was 
immeiliately  commenced.  Labor  was  exceedingly  scarce,  and  it  was  not  an  til  Anepst 
29  that  saflicient  men  were  available  to  commence  cutting  willows,  to  say  nothing 
of  commencing  mattress  and  crib  construction.  Meanwhile  yellow  fever  had  devel- 
oped in  New  Orleans,  and  on  account  of  quarantine  restrictions  the  situation  had 
become  complicated  and  unoertain.  I  proceeded  to  Vioksburg,  and  after  a  confer- 
ence with  the  officer  in  charge  it  was  decided  that  in  view  of  the  uncertainty  of  the 
situation  and  the  scarcity  of  labor  it  was  inexpedient  to  attempt  to  push  oonstme- 
tion  on  New  Orleans  Harbor  until  the  conditions  had  further  developed.  Aceord- 
ingly  the  small  force  that  had  with  difficulty  been  accumulated  were  transferred  to 
the  willow  bar,  just  below  L' Argent  Landing,  to  bnild  mattresses  and  cribs  for  the 
Giles  Bend  spur  dikes.  A  few  men  were  retained  at  Cowpen  Bend  to  extend  th« 
ways  as  the  river  fell,  to  bnild  a  third  set  of  ways,  construot  frames,  and  otherwise 
have  everything  in  readiness  to  push  construction  to  the  limit  whenever  the  condi- 
tions permitted.  Instead  of  the  situation  improving,  it  grew  stesflily  w^orse,  and  on 
October  4  all  work  was  suspended. 

As  stated,  the  plant  was  insufficient  to  carry  on  two  works  to  advantage,  this 
insufficiency  being  especially  marked  in  the  matter  of  steam  craft.  For  this  reaaon 
the  steamer  Thomtu  Ji.  Florence  was  temporarily  transferred  to  the  works  of  improve- 
ment under  my  local  charge.  She  arrived  at  Cowpen  Bend  on  An^pist  31.  On 
September  10  she  was  sent  to  New  Orleans  to  tow  up  barges  loaded  with  additionsi 
material  for  the  works.  While  on  her  way  back,  quarantine  was  declared,  and  it 
was  not  certain  that  the  Florence  would  be  permitted  to  return.  This  was  one  of  the 
numerous  reasons  why  it  was  not  practicable  to  build  mattresses  and  cribs,  as  then 
was  no  boat  available  for  towing  them  to  New  Orleans.  I  finally  enooeeded  in 
obtaining  permission  for  the  Florence  to  return  with  her  tow,  and  after  a  slight 
detention  in  quarantine,  she  arrived  in  Cowi>en  Bend  on  October  1.  NegotiatiooB 
were  also  opened  with  the  health  officials  with  a  view  to  having  a  representative 
placed  on  the  Florence  to  see  that  their  regulations  were  observed  and  permit  her  to 
tow  to  and  from  New  Orleans.  These  negotiations  promised  success,  when  suddenly, 
on  October  7,  yellow  fever  developed  in  Natchez.  This  practicaliy  pat  a  stop  to 
everything.  During  the  year  1897  public  transportation  and  communication  wei« 
greatly  hampered  by  quarantines;  but  in  1898  they  were  practically  stopped.  For  s 
considerable  period,  perhaps  ten  days,  even  the  mail  service  was  suspended.  Hie 
difficulty  of  obtaining  supplies  and  material  might  have  been  overcome  by  the  United 
States  establishing  their  own  means  of  transportation,  but  laborers  will  not  oome  to 
a  country  where  they  can  not  go  where  they  please.  £ven  if  laborers  are  obtained 
by  offering  high  waives,  furnishing  transportation,  etc.,  they  will  not  remain  on  the 
works  any  length  of  time,  because  they  must  of  necessity  be  confined  to  a  desolate 
willow  bar,  and  can  not  go  and  come  at  will  from  the  nearest  town  or  settlemeot. 
I  have  enlarged  somewhat  on  this  subject  because  the  temporary  suspension  of  work 
on  New  Orleans  Harbor  was  a  matter  of  public  and  unfavorable  comment.  This  is 
because  the  dlHtinction  between  impracticable  and  impossible  is  not  generally  under- 
stood. Few  things  are  impossible,  while  many  are  impracticable.  By  the  expendi- 
ture of  large  sums  of  money  men  could  have  been  obtained  and  supplied  so  that  work 
would  not  have  been  suspended.  Did  the  emergency  justify  thisf  I  think  not 
Therefore  it  was  impracticable.  It  is  generally  regarded  as  impracticable  to  under- 
take bank  protection  during  high  water,  but  it  is  not  impossible. 

To  state  the  case  briefly,  from  September  8  to  November  4,  practically  two  months, 
all  work  was  suspended.  On  November  4  the  situation  had  so  far  improved  that  t 
decided  to  recommence  work,  and  from  that  day  until  stopped  by  high  water,  on 
January  18,  construction  of  mattresses  and  cribs  was  pushed  as  rapidly  as  possible. 
Continued  scarcity  of  labor  and  heavy  rains  interfered  greatly  with  the  work  and 
increased  its  cost. 
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Considering  the  lateness  of  the  season  it  was  reasonably  certain  that  it  would  be 
impossible  to  build  all  of  the  eleven  spar  dikes  projected  for  the  Algiers  Point.  It 
^WBA  therefore  decided  to  complete  Nos.  12, 13, 14, 15, 16,  and  17,  covering  that  portion 
of  the  bank  where  work  was  considered  the  most  urgent.  At  its  meeting  in  December 
the  Mississippi  River  Commission  transferred  $12,000  from  the  Algiers  Point  work 
to  the  protection  of  the  upper  end  of  the  Carrollton  Bend,  now  known  as  Southport. 
The  projected  work  consisted  of  additional  mattresses  between  spurs  3  and  4,  around 
and  under  the  lon^  railroad  wharf.  This  was  additional  work  that  had  not  been 
contemplated,  but  it  was  completed,  except  the  mattressing  under  the  wharf,  which 
could  not  be  placed  on  account  of  high  water. 

On  November  17  construction  of  niattresses  was  so  far  advanced  that  it  was 
decided  to  commence  towing  them  to  New  Orleans.  Experience  had  proved  that 
the  steamer  Florence  was  not  adapted  for  this  purpose,  so  the  stem-wheel  tow- 
boat  Belle  Prince  was  chartered  and  a  double  crew  placed  on  hor.  She  left  with  her 
lirst  tow,  consisting  of  120,000  square  feet  (2f  acres)  of  mattresses,  on  November  18. 
On  the  day  following  the  quarter  boat  Gamma,  in  tow  of  the  2l2da,  was  dispatched 
to  New  Orleans  to  organize  a  force,  load  rock,  and  make  preparations  for  sinking 
the  spurs.  She  arrived  on  November  22.  In  the  meanwhile  the  Belle  Prince  was 
making  slow  progress  with  her  tow  and  the  Tilda  was  sent  to  help  her.  The  tow 
arrived  on  November  28  after  a  stormy  experience.  As  the  owner  of  the  Belle  Prince 
said  that  his  boat  would  have  to  go  on  the  dock  for  repairs,  the  Tilda  was  dispatched 
to  Natchez  November  30  with  the  intention  of  having  her  help  the  Florence  down 
v\rith  the  next  tow.  In  the  meanwhile  the  owner  of  the  Belle  Prince  decided  he  could 
make  another  trip,  and  the  boat  returned  to  Natchez  on  December  2  and  left  the 
next  day  with  a  tow  containing  252,864  cubic  feet  of  cribs. 

The  Tilda  thus  being  abBent,  the  tug  Baton  Bouge  Belle  was  chartered,  and  on  Decem- 
ber 3  the  plant  was  moved  to  Algiers  Point.  On  December  7  the  bareges  were  swuug 
into  position  for  sinking  on  Spur  No.  15.  The  first  mattress  was  sank  oif  December 
8  and  the  last  crib  placed  January  17,  the  actual  working  time  being  35  days.  The 
sinking  could  have  been  done  in  less  time  but  for  the  failure  of  tows  to  arrive  when 
needed.  The  total  quantity  of  mattresses  placed  on  the  six  spurs  was  360,000  square 
feet,  and  of  cribs,  586,800  cubic  feet. 

On  December  7  the  Tilda,  after  assisting  the  Belle  Prince  as  far  as  Bayou  Sara, 
returned  to  '>'ew  Orleans,  and  the  services  of  the  chartered  tu^  were  dispensed  with. 
On  December  24  the  owners  of  the  Belle  Prince  withdrew  their  boat,  and  the  experi- 
ence  of  towing  the  mattresses  and  cribs  with  a  stem-wheel  boat  having  been  rather 
discouraging,  it  was  decided  to  place  double  crews  on  the  Government  tugs  General 
Con^efock  and  Tilda  and  put  them  on  the  long-distance  towing.  Accordingly,  the 
tn^  Baton  Rovfje  Belle  was  again  chartered  for  local  work  in  sinking  the  mattresses 
and  cribs  and  the  Tilda  sent  up  to  Cowpen  Bend  for  a  tow.  The  two  Government 
tngs  continued  on  this  service  until  January  28,  when  the  last  tow  of  mattresses 
arrived,  and  the  services  of  the  chartered  tug  were  again  dispensed  with. 

The  foregoing  facts  will  serve  to  explain  why  the  cost  of  work  during  the  past 
season  has  been  unusually  great.  A  constant  endeavor  was  made  to  systematize  the 
work,  and  this  endeavor  was  persistently  defeated  by  circumstances  beyond  control. 
Not  the  least  of  these  was  sickness  among  the  employees.  At  one  time  the  hospital 
at  Natchez  was  so  filled  with  our  sick  men  that  they  could  scarcely  be  accommodated. 
Ways, — ITiree  sets  of  ways  were  built  in  Cowpen  Bend,  partly  with  a  view  to 
decreasing  the  length  of  haul  for  the  willow  brush,  and  partly  to  push  the  work  as 
rapidly  as  possible  when  sufficient  labor  could  be  obtained.  At  no  time,  however, 
was  the  force  large  enough  to  work  all  three  sets  of  ways  to  advantage.  The  natural 
hank  of  the  river  in  front  of  the  willow  bar  was  abrupt,  instead  of  the  usual  flat 
slope,  and  a  considerable  amount  of  grading  was  nece.ssary  to  obtain  ways  with  a 
sufficiently  flat  slope.    This  increased  the  cost,  which  in  detail  was: 

27,380  feet  B.  M.,  3  by6  inch  lumber $260.11 

7,000  feet  B.  M.,  miscellaneous  lumber 70.00 

1,400  pounds  6-inch  steel  wire  nails 20. 72 

Labor,  superinteudence,  etc 720.10 

Sabsistence 360.00 

Total 1,430.93 
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TFinowff.— Heayy  rains  made  the  roads  over  the  willow  bar  very  heavy  and  neoes- 
■itated  a  great  deal  of  work  in  the  way  of  oordnroying.  Stalled  teams,  whidi  bid 
to  be  unloaded  and  reloaded,  were  of  freqnent  occurrence,  and  as  a  natural  coote- 
quence  the  quantity  of  willows  per  load  were  decreased  and  the  oast  increased. 

Cutting,  haulinff,  etc $7,0T6.e2 

Subsistence,  including  seryice 1,998.9C' 

About  165.77  acres  land,  at  $1 165.77 

Total g^24L29 

Number  cords  willows  and  poles  used 7,825 

Cost  per  cord  delivered  at  ways fl^lKIC) 

Cost  per  cord  towing  to  New  Orleans 0.5831 

Cost,  delivered  at  New  Orleans 1.7631 

JSuhHiience.—The  cost  of  subsistence  while  bnilding  tbe  mattresses  and  eribe  w» 
increased  by  tbe  two  months'  practical  snspensiou  of  work,  daring  which  time  a  small 
force  had  to  be  retained,  and  by  the  difficulty  and  expense  of  getting  supplies,  when 
the  regular  means  of  transportation  were  not  available. 

Provisions,  inclading  fireight,  ice,  etc $7, 75$>.65 

Service 2,137.47 

Total 9,897.12 

Number  of  men  subsisted 24.8lCi 

Cost  of  raw  ration $0,312;^ 

Cost,  served f0.3S^' 

Cost  per  day  labor  secured $0.5:^) 

Canstruclion,— The  total  cost  of  constructing  the  ma  tresses  and  cribs,  including? 
installation,  building  ways,  expense  while  work  was  suspended,  etc.,  was  ;^,971.25, 
divided  as  follows : 

MatiressM. 

11,164  feet  B.M.,  miscellaneous  lumber $11L^ 

162,781  feet  B.  M.,  2  by  4  inch  lumber l,383.tU 

66,190  feet  B.  M.,  3  by  6  inch  lumber 628.81' 

4  800  pounds  9-inch  steel  wire  nails,  at  $1.58 75.  ^4 

13,200  pounds  6-inch  steel  wire  nails,  at  $1.48 195.36 

2,500  pounds  4-inch  steel  wire  nails,  at  $1.48 ST.Oil- 

8,000  pounds  No.  10  galvanized  wire,  at  $1.80 54.  tt' 

Miscellaneous,  oils,  fuel,  etc 593.44 

Subsistence,  including  service 5,924  85 

Labor,  superintendence,  eto 13,017.5o 

Total 22,022.11 

Total  square  feet  of  mattress  built ^ 472,r)0:i 

Cost  per  square  foot  for  constructing f0.0166 

Cribs, 

11,163  feet  B.  M.,  miscellaneous  lumber $111.63 

145, 625  feet  B.M.,  3  by  6  inch  lumber 1,33.44 

7,800  pounds  9-incb  steel  wire  nails,  at  $1.58 123.24 

2,400  pounds  6-inch  steel  wire  nails,  at  $1.48 35.52 

1,000  pounds  No.  10  galvanized  wire,  at  $1.80 18.^ 

Miscellaneous,  oils,  fuel,  etc 419.67 

Subsistence,  including  service 3, 340.(^ 

Labor,  superintendence,  etc 7, 518. 6S 

Total 12,949.15 

Total  cubic  feet  of  cribs  built 5S&,m 

Cost  per  cubic  foot  for  construction $0.0220 

Tawing. — The  cost  of  towing  the  cribs  and  mattresses  to  New  Orleans  was  excessive, 
from  a  variety  of  reasons.    During  the  entire  period  that  towing  was  in  progress  the 
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weAther  was  either  stormy  or  foggy,  and  the  boats  were  compelled  to  ffo  to  the  bank 
T^ith  their  tows.  The  Belle  Prince,  leaving  Cowpen  Bend  on  the  morning  of  Novem- 
ber 18,  did  not  arrive  at  New  Orleans  until  the  evening  of  the  28th,  requiring  two 
handred  &nd  forty-eight  hours  to  make  270  miles  downstream,  bat  little  over  1 
mile  per  hour.  The  actual  time  the  boat  was  under  way  was  eighty- six  hours, 
or  at  the  rate  of  3.1  miJes  per  hour.  Some  apprehension  has  been  expressed  about 
the  mattresses  being  able  to  withstand  accidents  incidental  to  towing.  On  Novem- 
be  r  23,  while  en  route,  the  machinery  of  the  Belle  Prince  became  disabled.  The  report 
of  the  master  of  the  boat  states  that  the  tow  was  turned  loose  and  "rolled,"  as  he 
expressed  it,  the  full  length  of  Mulatto  Bend.  He  verbally  informed  me  that  at 
times  portions  of  the  mattresses  were  pushed  out  high  and  dry  on  the  bank  and. 
drai^ged  over  projecting  points.  The  tow  was  finally  caught  and  landed  by  the  tug' 
JFill  H,  Wood  at  Mulatto  Point.  Nutwithstauding  this,  and  weather  so  stormy  that 
the  steamer  did  not  venture  out,  the  mattresses  arrived  safely  at  New  Orleans  and 
-were  sunk  without  having  to  be  extensively  repaired.  No  further  proof  of  the  sea- 
-worthiuess,  if  I  may  so  express  it,  of  the  mattresses  seems  to  be  necessary. 

During  the  towing  the  most  rapid  trip  made  was  by  the  tug  General  Comsiook.  She 
left  Cowpen  Bend  on  January  12,  at  6  a.  ra.,  with  60,00p  square  feet  of  mattress,  and 
landed  at  New  Orleans  at  4  a.  m.  on  the  morning  of  January  15,  the  total  time  being 
70  hours,  or  at  the  rate  of  3. 8  miles  per  hour,  including  one  stop  for  coal. 

From  the  experience  gained  during  the  past  season  m  towing  it  would  seem  that 
better  results  are  obtained  with  tugs  than  with  stem-wheel  boats,  but  I  am  not  pre- 
pared to  express  a  Una!  opinion  on  this  subject  until  more  extended  experience  has 
been  had.  My  reasons  for  this  are  that  the  Belle  Prince  running  time  was  but  86 
hours,  and  she  brought  down  120,000  square  feet  of  mattresses.  The  Comeiock 
brought  down  60,000  square  feet  of  mattress  in  70  hours.  The  total  cost  of  the  BelU 
Prince  was  about  $60  per  day  of  24  hourn.  The  total  cost  of  the  Comstock  was  about 
$37  per  day  of  24  hours.  By  a  rough  calculation  it  will  be  seen  that  on  the  basis  of 
running  time  the  cost  of  towing  down  120,000  square  feet  with  the  Belle  Prince  was 
$210,  while  the  cost  of  60,000  scjuare  feet  with  the  Comstock  was  $111,  the  difference 
being  slight.  Probably  the  best  results  would  be  obtained  with  a  tug  of,  say,  double 
the  power  of  the  Comstock^  which  could  handle  as  large  a  tow  as  the  Belle  Prince, 
Such  a  boat  would  not  have  to  go  to  the  bank  in  stormy  weather,  but  only  in  case 
of  fog. 

Three  boats  were  engaged  in  the  towing — ^the  chartered  steamer  Belle  Prince  and 
the  two  Government  tugs  GefMral  Comstock  and  Tilda,  and  the  total  cost  was  $4,553.21, 
div  ided  as  follows :  ' 

l?e/Z6  Princf,  37  days $2,228.55 

Tug  General  Comstock,31  days 1,152.62 

Tug  mda,dO  d&ys 1,172.04 

Total 4,553.21 

Total  cost  of  towage  with  the  Belle  Prince  was:  . 

Per  square  foot  of  mattress $0.00721 

Per  cubic  foot  of  crib $0.00351 

The  cost  of  towage  with  tugs  Comstock  and  Tilda  was: 

Per  square  foot  of  mattress $0. 00624 

Per  cubic  foot  of  crib $0.00174 

The  average  cost  of  towage  from  Cowpen  Bend  to  New  Orleans  was : 

Per  square  foot  of  mattress $0. 00652 

Per  cubic  foot  of  crib $0.00250 

Sinking, — While  the  cost  of  the  work  up  to  the  time  of  the  arrival  of  the  mattresses 
and  cribs  at  New  Orleans  was  exccHHive  the  same  can  not  be  said  of  the  most  diffi- 
cult portion  of  the  work,  that  of  ballasting  and  sinking  in  the  desired  position.  At 
this  work  was  not  commenced  until  December  3,  long  after  the  yellow-fever  scare  had 
subsided,  labor  was  plentiful  and  efficient.  The  weather  was  good  for  the  season  of 
the  year  and  no  serious  mishaps  or  accidents  occurred. 

As  before  stated,  the  quarter  boat  Gamma  was  used  to  quarter  the  force  engaged  in 
sinking  the  mattresses  and  cribs,  and  while  the  Government  tugs  were  engaged  on 
the  long-distance  towing  the  Baton  Rouge  Belle  was  chartered  to  handle  the  plant 
and  place  the  mattresses  and  cribs  between  the  lowering  barges.  Notwithstanding 
thai  the  exigencies  of  the  services  necessitated  the  employment  of  comparatively 
inexperienced  men,  the  sinking  was  prosecuted  to  the  best  advantage  and  in  an 
economical  manner,  serving  to  offset  to  some  extent  the  excessive  cost  of  towage  and 
oonstmotion. 
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The  ooftt  of  sabsiBtenoe  for  the  Algiers  Point  work  was: 

ProTiBiona,  inolading  ioe ^ $1,586.£ 

Service ^. ^        429La 

Total 2,015.6 

Namber  of  men  sabsiBted 6,07 

Cost  of  raw  ration $0.1^: 

Cost  served $0.3S1 

Cost  served  ^r  day  labor  secured $0.4(7t 

The  firat  mattress  was  suok  on  December  8,  and  all  work  on  the  six  spars  and  tw 
battresses  completed  January  23,  the  actual  working  time  being  35  days,  and  th 
cost  for  labor  and  material  $16^492.92. 

The  total  cost  per  square  foot  of  mattress  in  place  was  $0.07702,  divided  as  follows 

Construction  at  Cowpen  Bend $0.0466 

Towing,  Cowpen  Bend  to  New  Orleans - Olt;.' 

Bfdlasting  and  sinking  into  position 023b 

Total 077C 

Total  cost  per  cubic  foot  of  cribs  in  place  was  $0.03790,  divided  as  follows: 

Construction  at  Cowpen  Bend $0.0230 

Towing,  Cowpen  Bend  to  New  Orleans 003 

Ballasting  and  sinking  into  position OVM 

Total 0S7?> 

As  it  has  been  customary  to  give  details  of  the  several  spurs,  I  will  continue  to  d 
so. 

8PUB  NO.  15. 

The  plant  was  placed  into  position  December  7,  and  the  foundation  mattress  sni! 
the  next  day.  The  last  crib  was  sunk  on  December  14.  The  dimensions  of  the  nut 
tress  were  15(1  by  400  by  2^  feet. 

Square  feet  in  mattress 60,00 

Cords  of  willows  and  poles  used ^ 

Tons  of  rock  used 294.1 

Tons  of  brick  used 83.L 

Pounds  ballast  per  square  foot  to  sink ILS 

The  dimensions  of  the  cribs  were: 

Crib  No,  1,  24  by  56  by  6  feet. 
Crib  No.  2,  80  by  48  by  6  feet. 
Crib  No.  3,  144  by  40  by  6  feet. 
Crib  No.  4,  220  by  32  by  6  feet. 
Crib  No.  5,  268  by  24  by  6  feet. 
Crib  No.  6,  342  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur 179,3!!^ 

Cords  of  willows  and  poles  used 8^ 

Tons  of  rock  used 127.^" 

Tons  of  brick  used 897.  T: 

Pounds  ballast  per  cubic  foot  to  sink... 6.N 

SPUR  KO.  14. 

The  plant  was  swung  into  position  December  15,  the  mattress  sunk  on  the'  17ti 
and  the  last  crib  on  the  20th.  The  dimensions  of  the  mattress  on  this  and  all  t^ 
spurs  were  the  same — 150  by  400  by  2^  feet. 

Square  feet  In  mattress 60,0> 

Cords  of  wUlows  and  poles  used &' 

Tons  of  rock  used 251.11 

Tons  of  brick  used 201.  W 

Pounds  ballast  per  square  foot  to  sink 15.  iT 
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The  dimensions  of  the  eribs  were: 

Crib  No.  1, 106  by  32  by  6  feet. 
Crib  No.  2, 178  by  24  by  6  feet. 
Crib  No.  8,  287  by  16  by  6  feet. 

Coble  feet  of  cribs  in  epnr ...•.•.•... 73,536 

Oords  of  willows  and  poles  nsed 360 

Tons  of  rock  nsed 148.67 

Tons  of  briok  used 162.97 

Pounds  ballast  per  onbic  foot  to  sink 8.68 

8PUB  NO.  16. 

The  plant  was  swung  into  position  December  26,  and  the  foundation  mattress  sunk 
on  the  28th.  Owing  Ui  the  nonarrival  of  the  tow  of  cribs  for  this  spur  the  plant 
vrsLS  then  moved  to  Spur  17,  and  again  swung  into  position  on  No.  16  on  January  8 
and  the  last  crib  sunk  on  January  4. 

Square  feet  in  mattress 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 233.2 

Tons  of  brick  used 191.7 

Pounds  ballast  per  square  foot  to  sink 14. 11 

Tbe  dimensions  of  the  cribs  were : 

Crib  No.  1,  200  by  24  by  6  feet. 
Crib  No.  2,  300  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur 67,600 

Cords  of  willows  and  poles  used 282 

Tons  of  brick  used 276.28 

Pounds  ballast  per  cubic  foot  to  sink 9.69 

SPUR  NO.  17. 

The  plant  was  swung  into  position  on  December  29,  and  the  mattress  sunk  on 
the  30th.    The  last  crib  was  placed  January  2. 

Square  feet  in  mattress 60,000* 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 179.59 

Tons  of  brick  used 197.62 

Ponnds  ballast  per  square  foot  to  sink 12.67 

The  dimensions  of  the  oribs  were: 

Crib  No.  1, 38  by  40  by  6  feet. 
Crib  No.  2, 150  by  32  by  6  feet. 
Crib  No.  3, 222  by  24  by  6  feet. 
Crib  No.  4, 300  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spur 1 96,688 

Cords  of  willows  and  poles  used 484 

Tons  of  rock  used 131.27 

Tons  of  brick  used. 261.35 

Pounds  ballast  per  oubic  foot  to  sink 7.96 

SPUR  NO.  13. 

The  plant  was  placed  into  position  on  January  9,  and  the  mattress  sunk  on  the 
10th.  Owing  to  the  nonarriyal  of  a  tow  of  cribs  the  plant  had  to  be  moved  to  Spur 
No.  12,  and  was  returned  to  Spur  No.  13  on  January  15.  The  last  crib  was  sunk  on 
January  20. 

Square  feet  in  mattress i 60,000 

Cords  of  willows  and  poles  used 627 

Tons  of  rock  used 241.70 

Tons  of  briok  used 83.25 

Pounds  ballast  per  square  foot  to  sink ,.,,  ,,„ ., , 10.88 
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The  dimeDBioiis  of  the  eribs  weret 

Crib  No.  1, 200  by  32  by  6  feet. 
Crib  No.  2, 247  by  24  by  6  feet. 
Crib  No.  3, 327  by  16  by  6  feet. 

Cubic  feet  of  cribe  in  spur lOB^SSf 

Cords  of  willows  and  poles  used 516 

Tons  of  rock  used 123.  IS 

Tons  of  brick  nsed 217.5; 

Pounds  ballast  per  oubic  foot  to  sink 6u4^ 

SPUR  KO.  12. 

Tbe  plant  was  swung  Into  position  on  January  11,  the  foundation  mattrese  snnl 
the  next  day,  and  the  last  crib  was  placed  January  17. 

Square  feet  in  mattress — OO^OOC 

Cords  of  willows  and  poles  used €2> 

Tons  of  rock  used 214.  L' 

Tons  of  brick  used 157. 4J 

Pounds  ballast  per  square  foot  to  sink /. 12.61 

The  dimensions  of  the  cribs  were: 

Crib  No.  1, 56  by  32  by  6  feet. 
Crib  No.  2, 154  by  24  by  6  feet. 
Crib  No.  3, 210  by  16  by  6  feet. 

Cubic  feet  of  cribs  in  spurs 55^0^ 

Cords  of  willows  and  poles  used "JQ 

Tons  of  rock  used -. 102. 9( 

Tons  of  brick  used 129,11 

Pounds  ballast  per  oubio  foot  to  sink 7.9{ 

BUTTRSSSKS. 

According  to  the  project,  the  only  places  where  the  buttress  spurs  were  indicatec 
was  between  Spurs  12  and  13,  and  Ir  and  17.  The  river  was  rising  and  haste  w^ 
necessary,  if  the  mattre.sscH  already  built  for  the  work  at  Soutbport  were  to  be  vao 
ceasfully  sunk.  It  wim  therefore  decided  to  place  but  two  of  the  buttresses  and  leave 
the  location  of  the  others  to  be  determined  after  the  oomploted  spurs  had  stood  the 
test  of  one  high  water. 

Two  buttress  spurs  were  built ;  one  150  feet  below  Spur  12  and  parallel  to  it,  and  tbe 
other  96  feet  below  Spur  16  and  parallel  to  it.  In  oonstmctiou  they  were  preciseh 
alike,  and  consisted  of  a  foundation  crib  120  by  28  by  7  feet,  sunk  at  a  sufficient  di^ 
tance  from  the  low- water  mark  to  permit  the  sinking  of  a  top  crib  100  by  16  by  6  feet, 
in  such  manner  that  for  60  feet  it  lay  on  top  of  the  lower  crib,  and  the  remaining  41' 
feet  reached  to  low- water  mark,  in  the  case  of  the  two  buttresses  the  foundatioB 
crib  in  each  case  was  an  old  condemned  barge,  which  was  prepared  by  plaeing  timben. 
properly  braced,  on  the  sides  and  projecting  3  feet  below  the  bottom.  These  timben 
were  intended  to  prevent  the  bar^e  slipping  down  the  bank.  Other  timbers  wen 
fastened  to  the  inner  bulkheads  and  allowed  to  project  3  feet  above  the  deck.  Tbf« 
were  to  prevent  the  top  crib  from  slipping.  The  reason  why  barges  were  nsed  for  tb< 
foundation  crib  was  that  the  two  old  and  worthless  barges  were  on  hand  and  bT 
using  them  the  expense  of  building  a  bottom  crib  of  willow  brush  was  avoided. 

The  buttress  below  Spur  12  required  119  tons  of  ballast,  of  which  95  tons  wen 
required  for  the  barge  and  24  tons  for  the  willow  crib.  For  the  buttress  below  Spur 
16, 138  tons  of  baUast  was  required,  94  tons  on  the  barge  and  44  tons  on  the  crib. 

The  last  buttress  was  completed  on  January  23,  and  preparations  for  the  Soatb- 
port  work  were  immediately  commenced. 

80UTHP0RT  WORK. 

In  1891-92  and  1893  bank-protection  work  in  the  Carrollton  Bend,  of  which  Sontb- 
port  forms  a  part,  had  been  done.  Changes  in  the  line  of  the  wharf  front  and  a  small 
oaye  at  the  lower  end  rendered  further  work  necessary.  The  past  season's  work 
consisted  in  placinj^  112,500  square  feet  of  mattress  along  the  front  and  lower  end  of 
the  Yazoo  and  Mississippi  Valley  Railroad  wharf,  between  Spurs  3  and  4.  The  project 
contemplates  oovering  the  bank  under  the  wharf  with  mattress  work,  but  thisooold 
not  be  done  on  account  of  the  high  stage  of  the  riyer. 

On  January  25  the  plant  was  transferred  from  Algiers  Point  to  Sonthport,  and 
on  the  next  day  tiie  sinking  of  mattresses  oommeno^.    The  first  mat  annk  was  • 
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•mall  affair,  built  eflpeclally  to  fit  in  at  the  lower  end  of  the  wharf.  Its  dimensions 
were  150  feet  long  on  one  edge,  200  feet  long  on  the  other,  and  60  feet  wi<le.  The 
other  work  consisted  of  a  strip  of  mattress  100  feet  wide  and  1,020  feet  long,  extend- 
ing along  the  wharf  front  from  74  feet  below  the  center  line  of  Spur  3  to  the  center 
line  of  apuT  4.  High  stage  of  the  river  and  heavy  drift  interfered  greatly  with  the 
work,  which  was  not  completed  nntil  February  3,  the  actual  working  time  being 
eight  days. 

The  total  cost  of  sinking  the  mattress  at  Soathport  was  $2,814.77,  or  at  the  rate  of 
$0.02502  per  square  foot  of  mattress  in  place. 

The  total  field  cost  of  the  Southport  work  was  $8,790.77,  divided  as  follows: 

'Construction  at  Cowpen  Bend $6,242.50 

Towiug,  Cowpen  Rend  to  New  Orleans 733.50 

Ballasting  and  sinking  into  position 2,814.77 

Total 8,790.77 

Square  feet  of  mattress 112,500 

Cost  per  square  foot  in  place $0.07814 

The  work  of  the  season  was  closed  February  4,  the  force  disbanded,  and  the  plant 
removed  to  the  Government  depot.  Mr.  J.  B.  Allen,  United  States  overseer,  has 
had  immediate  charge  of  the  sinking  of  the  mattresses  and  cribs  in  New  Orleans 
Harbor  daring  the  past  season,  and  as  will  be  seen  from  the  cost  of  this  portion  of 
the  work,  has  acquitted  himself  in  a  manner  that  would  have  been  creditable  to 
one  of  long  experience.  It  is  especially  so  for  his  first  season  on  work  of  this 
character. 

Caving  banks, — During  the  pa8t<year  caving  of  the  bank  has  occurred  at  Southport 
and  is  the  Third  district  reach.  The  first  cave  at  Southport  was  a  small  matter,  and 
consisted  of  the  slipping  out  of  the  box  levee  built  by  the  railroad  authorities  to 
protect  their  freight  yard.  The  cave  was  about  50  feet  long  and  was  at  the  point 
^where  the  box  levee  joined  the  railroad  wharf  on  the  lower  end.  The  cave  appeared 
to  be  superficial,  as  the  bank  below  low- water  mark  did  not  move.  The  damage  has 
since  been  repaired  and  the  levee  rebuilt  practically  on  the  original  line. 

The  other  cave  at  Sonthport  was  a  much  more  serious  one.  On  December  23,  at  4 
a.  ni.,  the  wharf  for  a  length  of  about  100  feet  measured  on  the  front  line,  by  a  depth 
of  about  70  feet,  slipped  down  into  the  river.  Soundings  in  the  cave  gave  a  depth 
of  65  feet.  By  the  use  of  extra  long  piles  the  wharf  has  been  rebuilt.  The  loca- 
tion of  the  cave  was  on  the  unprotected  portion  of  the  bank,  about  250  feet  above 
the  center  line  of  Spur  No.  3. 

The  Third  district  cave  occurred  on  August  23,  at  1  a.  m.  From  a  point  about  100 
feet  below  the  head  of  France  street,  and  extending  upstream  for  a  distance  of  810 
feet,  the  levee  sunk  down  and  slipped  out.  The  fore  snore  and  skeleton  wharf  con- 
structed by  the  Orleans  Levee  Board  was  carried  in  for  a  length  of  1,115  feet.  It  is 
claimed  by  the  levee  board  inspector  that  a  portion  of  one  of  the  mattresses  placed 
by  the  Qovernment  came  to  the  surface  near  the  head  of  Mazant  street  on  August  4, 
at  3  p.  m.  The  Orleans  Levee  Board  have  undertaken  extensive  work  all  along  the 
Third  district  front,  consisting  practically  of  a  continuous  skeleton  wharf  of  extra 
long  piles,  well  braced  and  tied  together,  back  of  which  is  a  tongued  and  grooved 
sbeet-pile  bulkhead,  against  which  the  levee  is  built.  As  this  construction  extends 
in  manj  places  over  100  feet  out  into  the  river  it  would  be  almost  impossible  to 
place  either  spar  dikes  or  continuous  revetment  in  this  bend  without  removing  the 
piling. 

BALLAST. 

Material  for  ballasting  the  mattresses  and  cribs  has  been  obtained  from  variona 
sources,  as  follows: 

ROCK. 

Tons. 

On  hand  last  report 8,710 

Ships'  ballast  received  since..... 1,037 

Bock  purchased  under  contract 1,131 

Furnished  by  IllinoiB  Central  Bailroad 862 

Total 6,240 

Used  during  the  season 3,210 

On  hand ; 8,030 

The  purchase  price  has  varied  considerably,  and  also  the  cost  of  unloading  on  the 
hank,  but  a  lair  average  would  be  about  $2  per  ton. 

BNa99 ^228 
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SURVBTS. 

HTdromphie  tiirreyB  of  the  Yuiona  portions  of  the  harbor  where  hmaik  proteetioe 
work  either  hM  been  done  or  ie  contemplated  are  now  in  progress.  The  anrrej  of 
the  Third  district  reach  has  been  completed  and  the  snnrey  of  the  CairoUton  and 
Gooldsboro  bends  commenced. 

Very  respectfally,  yonr  obedient  senrant, 

H.  8.  DouGUkSy  A»9iMiamt  Emfimm, 

ICiO*  ^>o*  ^<^*  I>KRBT, 

CorjM  0/  Engindef,  U.  8,  A. 
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SBPOBT  or  MB.  H.  8.  DOUOLAB,   ABSIflTABT  BNOIHKSB,  IN  LOCAL  CHAROK  OF  GOTBICI 

lOEirr  DEPOT,  KXW  OKLBAK8,  LA. 

Nbw  Orlbanb,  La.,  May  i,  1899. 

SiBS  I  haye  the  honor  to  submit  the  following  report  of  operations  ooveiin^  rarf 

£  reservation,  and  repair  of  the  plant  belonging  to  the  district  for  the  period  froi 
[ay  1.1898,  to  date: 

At  date  of  last  report  the  plant  consisted  of  44  pieces.  Dnring  the  year  5  pie(y 
have  been  disi>osed  of,  viz :  The  steamer  Oioeolay  condemned  and  sold ;  barges  16  sd- 
28,  transferred  to  the  Quartermaster's  Department,  and  barges  542  and  &46  co: 
demned  and  nsed  as  the  foondation  cribs  for  two  buttress  spurs  sunk  as  a  portion  c 
the  Algiers  Point  bank  protection. 

The  plant  now  on  hand  consists  of  39  pieces,  as  follows :  Standard  gnnwale  btrgt- 
Nos.  1  to  10,  No.  15,  and  Nos.  17  to  27 :  ordinary  gunwale  barges  No.  550  and  I 
floating  warehouse,  dock,  pile  driver  No.  32,  quarter  boats  Sew  OrleanSf  AlpkOy  Iku 
GammOf  and  Delta;  tugs  General  Camsiock  and  21Ma,  steamer  J2ii^,  hydrauJic  dre<ce 
The  Bam,  small  pump  boat,  two  small  lighters,  besides  two  camel  docks,  side  doc^ 
pontons,  skiffs,  etc.  A  considerable  portion  of  the  plant  has  been  kept  in  iiil'^ 
bend,  aoove  Natchez,  where  rock  for  bank  revetment  work  is  being  received  an 
stored  on  the  bank.  The  lack  of  specific  allotment  for  plant  has  limited  the  smotii 
of  repair  work  during  the  past  season  to  what  had  absolutely  to  be  done. 

RBPAIfiS.  I 

Barge  No,  4.— Numerous  graving  pieces  were  put  in  the  sides,  the  deck  pstcbe>    i 
and  the  sides  and  rakes  calked;  cost,  $117.42.  I 

Barge  No,  10. — ^Numerous  graving  pieces  on  the  sides,  deck  patched ;  two  tie  rui 
and  eight  timber  heads  put  in;  nuLSS  patched  and  sides  and  rakee  oalked;  cot  i 
$208.40. 

Barge  No.  660, — ^Numerous  graving  pieces  in  the  sides;  deck  sheathed,  andsidt 
and  rakes  calked;  cost,  $126.48.  < 

Barge  No,  642. — Two  lower  seams  calked;  cost,  $8.26.  I 

Barge  No,  646, — Two  lower  seams  calked ;  cost,  $9.65. 

The  Bam, — The  machinery  was  repaired  as  follows:  New  lower  half  of  hgnc  I 
Tit8B  bearing  for  cutter  shaft.  New  sleeve  on  cutter  shafts  New  section  oi  bqcu^  | 
pipe  of  No.  10  steel.  Two  new  steel  plunger  rods  and  new  rock  shaft  for  Kdovj 
steam  pump.  Two  thrust  rings  for  centrifugal  pump.  Two  new  tum-bneklM  ai 
four  eyebolts  for  bow  wench  engine.  Eight  cast-iron  sheaves,  four  steel  pins,  «^ 
eight  pieces  steel  boiler  plate  for  sheave  liners  were  ftimished ;  also  a  new  set 
firo  door  liners  and  grate  bars.  A  new  piece  of  copper  steam  pipe  for  compos' 
engines  was  put  in,  and  a  new  shell  for  the  cataract  pump.  The  repairs  to  hnll  m 
cabin  consisted  of  new  deck  under  forward  wench  engine  and  platform ;  found-iti 
of  compound  engines  and  boiler  beams  braced ;  deck  under  boiler  sheathed.  »^ 
cylinder  timbers  of  propelling  engines  reenforced  and  refastened.  The  spud  fti: 
was  strengthened,  wheel  repaired,  port  hog-ohain  brace  scarfed,  deck  patched,  i^ 
two  new  ronders  put  on.    The  cabin  was  painted.    Cost,  $1,003.77. 

Tag  General  Cofnstoek. — Boiler  was  repaired  by  putting  in  one  new  flue  and  of 
leg  for  steam  drum;  cost,  $180. 

A  small  flat,  45  by  12  by  3  feet,  was  built  of  eypnes,  in  which  was  installed  9 
large  wrecking  pump  formerly  on  the  Tilda,  and  the  boiler  formerly  on  the  (^ 
demned  launch  Alaska.  This  flat  was  intended  to  supply  water  when  grading  bi^i 
by  the  sluicinff  process.    Cost,  $316.67. 

Pile  driver  Jno*  St, — ^The  leads  were  lengthened  and  altered  to  suit  a  steam  htf 
mer.  The  old  boiler  was  removed  and  the  boiler  formerly  on  the  condemned  di^' 
Fak  Uie  installed*    Cost  included  in  current  repairs. 


APPENDIX  W  W — ^BEPOBT  OF  MISSISSIPPI  RIVEB  COMMISSION.     3635 

New  ihiffs. — Twenty  new  skiffs  were  bnilt  at  a  total  cost  of  $668.04. 

Two  new  barges  to  replace  Nos.  16  and  28,  transferred  to  the  Quartermaster's 
Departnieut,  are  being  buiit  under  contract.  Slow  progress  on  the  construction  has 
been  made  on  account  of  the  difficulty  of  obtaining  suitable  timber  of  the  large 
dimensions  required. 

CURRENT  REPAIRS. 

These  repairs  are  of  that  character  that  it  is  difficult  to  specify,  but  neoessaiy  to 
the  maintenance  of  the  plant.  They  comprise  such  matters  as  replacing  rotten 
wooden  timber  heads  with  iron  bitts,  repairing  doors  and  windows,  ice  boxes,  the 
roofo  of  qnarter  boatn,  pile  driver,  etc.,  the  reels  for  wire  cables,  calking  dookSy 
etc,  skiffs,  eto.    The  cost  has  been  about  $2,000. 

CARE  or  PLA19T. 

This  includes  superyision  at  the  depot,  watchman,  cleaning  out  holds  of  bargee, 
quarter  boats,  etc.,  painting  same,  cleaning  and  painting  wire  cables,  putting  out 
lines  and  shifting  spars  to  hold  fleet  as  the  river  rises  and  falls,  labor  incidental  to 
handling  sacks  for  levee  purposes,  and  other  incidentals.  The  cost  for  the  past 
jrear  has  been  $5,654.86. 

CONDITION  or  PLANT. 

There  is  no  way  of  determining  with  exactness  the  condition  of  the  plant. '  It  is 
lerviceable,  but  it  is  fair  to  assnme  that  it  has  deteriorated  at  least  10  per  cent  in  the 
)ast  year,  and  that  extensive  repairs  will  shortly  be  required  to  keep  the  qnarter 
>oHts  and  barges  in  serviceable  condition.  The  tug  Comstook  is  now  in  dock  and  is 
blind  to  reqnire  almost  a  new  hull.  Four  barges  that  were  serviceable  last  year 
ire  now  beyond  economical  repair  and  will  have  to  be  replaced  with  new  ones. 
The  hulls  of  the  quarter  boats  Gamma  and  Delia  are  rotten  and  will  have  to  be 
ol>uilt.  It  is  probable  that  a  number  of  the  barges  will  require  extensive  repairs 
o  Iceep  them  in  serviceable  condition,  and  that  almost  the  entire  floating  plant 
^ill  have  to  be  recalked. 

i  t  is  reasonably  certain  that  the  plant  will  be  largely  inoreased  in  the  immediate 
utnre,  and  the  necessity  of  a  large  dock  or  ways  on  which  the  large  pieces  can  be 
[lised  out  of  the  water  for  repair  of  such  portions  as  are  constauUy  submerged  la 
ecoming  evident. 

Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas,  A$$i8iant  EnginMr. 
HaJ.  Geo.  McO.  Derby, 

Corps  qfEngineeri,  U.  8,  A* 
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sport  or  MR.  A.  r.  WOOLLBT,  jr.,  AflSISTANT  RNGINRBR,  IN   LOCAL   OHARGB   OF 
IMPROVING  ATCHAFALATA  AND  RKD  RIVRR8,  LOUISIANA. 

Nbw  Orleans,  La.,  May  1, 1899. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  improving 
e  Atchafalaya  and  Bed  rivers,  Louisiana,  for  the  period  6om  May  L  1898,  to 
ay  1, 1899. 

dredging  old  riyxr. 

The  general  condition  of  Old  River,  in  so  far  as  it  relates  to  the  amount  of  dredg- 
g  neceesary,  was  much  the  same  as  during  the  low-water  period  of  the  previous 
isoD. 

The  greater  part  of  the  season's  work  was  confined  to  dredging  and  maintaining 
lavigable  channel  across  the  bar  at  the  month,  the  remainder  being  covered  by  the 
fcc:h  between  Dead  Tree  and  Ash  Cabin.  The  bar  at  the  month  was  composed 
proximately  of  70  per  cent  sand,  5  per  cent  gravel,  and  25  per  cent  clay. 
The  olasa  of  material  encountered  in  the  reach  between  Dead  Tree  and  Ash  Cabin 
m  approximately  35  per  cent  clay  and  65  per  cent  sand.  The  dredging  in  the 
sinity  of  Dead  Tree  and  Ash  Cabin  was  made  necessary  by  the  soft  mud  and  clay 
es  of  the  channel  sloughing  or  sliding  into  the  channel.  The  channel  being  thus 
rtially  filled  up  or  restricted  in  width  with  soft  mud  or  olay,  which  does  not  soour 
rin^  the  lower  stages  of  water,  causes  a  further  deterioration  of  the  low- water 
umel  from  a  deposit  of  B«nd  both  above  and  below  these  restricted  pointa. 
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As  explained  at  eome  length  in  my  last  annual  report,  this  slongbing  of  the  hanb 
at  low  water  is  obyiated,  in  so  far  ba  it  is  practical  or  economical,  by  thoroogLir 
draining  all  lakes  in  the  basin  of  the  Old  River  bed. 

The  dredge  Earn  left  New  Orleans  August  7  and  arrived  at  Old  River  on  August  II 
Dre4lging  was  commenced  on  AngURt  15  and  discontinued  on  Angnet  22,  owing  *x 
temporary  rise  in  the  river.  Dredging  was  resumed  ou  September  5,  continued  lo 
October  31,  again  suspended  to  November  7,  and  again  snspendeii  on  NoveniWr  :^. 
No  further  work  was  necessary  after  the  latter  date  and  the  dredge  was  taken  to 
New  Orleans  on  November  17^  to  be  laid  up  for  the  season. 

The  following  statement  will  show  the  details  of  the  work  for  the  period  of  actnal 
operations,  together  with  other  data  that  may  be  of  interest: 

Nomber  of  days  (often  hours)  of  actual  dredging 43.5 

Number  of  days  (of  ten  hours)  delayed  bv  breakdown,  minor  repairs,  shift- 
ing the  location  of  dredge,  moving  anchors,  and  raising  lines  for  passing 

boats 14.0 

Number  of  days  when  work  was  suspended  owing  to  temporary  rises  in  the 

river  and  other  causes 28 

Sundays  (no  work) 12 

Total  number  of  days  that  the  dredge  was  in  the  field  (including  eight 
days' journey  from  New  Orleans  to  Old  River  and  return  at  beginning 

and  end  of  season) 104 

Average  number  of  cubic  yards  bandied  per  day  (not  including  delays 

incident  to  a  working-day  of  ten  hours) 1,700 

Average  number  of  cubic  yards  bandied  per  working-day  (of  ten  hours > . .  1, 270 
Cost  per  cubic  yard  for  material  handled  during  seanon,  for  period  of 
dreaging  operations  (including  all  expenses  of  the  dredge  for  time  in 
the  held) $0,062 

Number  of  euHe  yarda  handled  at  ike  loealitiei  where  dredging  wiu  required,  and  avm$« 

handled  per  dredging  hour  far  each. 


Location. 

daaaof  material. 

Arenige 
handled 
per  hoar. 

TotaL 

OwL 

Carrt  Point...... 

70  per  cent  sand,  5  per  eent  gnval,  and  2S 

per  cent  clay  and  mad. 
65  per  cent  sand  and  36  per  cent  day  and 

soft  mad. 

Cfu.yards. 
170 

100 

Ou.yard». 
43.000 

a*  ML  a* 

Dead  Tree  to  Ash  Cabin. 

W.800       1,909  X 

Total 

73,800 



Attention  is  called  to  the  fact  that  the  cost  per  cubic  yard  for  material  handled 
during  the  season  is  in  excess  of  other  years.  This  increased  cost  was  due  to  the 
forced  idleness  of  the  dred^  for  twenty -eight  days,  owing  to  temporary  rises  in  <b« 
river  and  other  causes,  dunuf  which  time  the  crew  could  not  be  sent  away  or  let 
go  on  account  of  the  quarantine  regulations. 


GARB  AND  RBPAIB  OF  PLANT. 

The  hull  of  the  Ram  is  in  bad  condition  and  repairs  of  only  a  temporary  natait 
were  made,  as  it  is  intended  to  be  replaced  with  a  new  hull. 

During  the  month  of  December  specifications  were  prepared  for  a  new  steel  bnV 
for  the  dredge  Ram.  The  contract  was  entered  into  February  27,  1899,  with  th< 
SpringHeld  Boiler  Works,  of  Springfield,  HI.,  for  furnishing  a  steel  hull,  125  feet  loaz- 
30  feet  beam,  and  7.5  feet  depth  of  hold,  together  with  stoel  cutter  frame  and  spn<. 
frame,  for  the  sum  of  $14,600,  to  be  delivered  on  August  1, 1899.  The  progress  mv^f 
by  the  contractors  to  date  has  been  very  unsatisfactory. 

CAHB  OF  SXISTINO  WOBK&— ATGHAFALATA  SILL  DAMS. 

During  the  month  of  December^  1898,  surveys  were  made  in  the  vicinity  of  tbfft 
structures  to  determine  their  condition.  The  dams  themselves  were  found  to  be  tr 
fair  condition,  but  the  conditions  in  their  immediate  vicinity  were  much  the  saic 
as  those  prevailing  immediately  after  the  high  water  of  1894.  On  March  5,  lKid.1 
onbmittea  a  special  report  on  these  dams  to  Capt.  Henry  Jervey,  which  I  insert  here, 
as  it  is  based  on  the  information  gathered  from  the  very  latest  snrvey  at  hand : 

''The  construction  of  these  dams  was  commenced  in  1887  and  completed  in  188^ 
The  structures  consisted  of  alternate  layexa  of  willow  mattreasesy  stiff  olay,  ud 
gravel  or  stone. 
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'^Grayel  was  ased  in  sinkiog  a  Dumber  of  these  mattresses  where  no  strong  cur- 
rent preyailed. 

''The  original  projeot  contemplated  six  of  these  sill  dams;  two  of  these  (Nos.  1 
and  3)  were  oonstruoted.  Both  of  these  strnotures  are  still  in  place,  are  in  fair  con- 
dition, and  have  had  practically  no  repairs  since  their  construction ;  the  total  cost 
for  maintenance  being  only  a  few  hundred  dollars. 

''Tlie  oreste  of  these  dams  hare  settled  yery  materially  since  their  construction. 
The  sill  or  floor  mattress  of  both  stmotnres  have  remained  generally  unchanged  in 
elevation  during  the  past  five  years.  The  shore  portion  of  &ese  structures  consists 
of  a  willow  mattress,  or  the  sill  proper,  extended  from  low- water  shore  line  to  the 
top  of  the  bank  on  either  side  of  the  river.  This  shore  portion  of  the  sills,  which  is 
alternately  wet  and  dry,  is  very  badly  decayed  where  not  covered  by  silt.  This 
decay  is  of  no  great  importance  as  the  slope  is  very  regular,  thoroughly  paved  with 
stone,  and  has  satisfactorily  resisted  the  action  of  the  strong  current  passing  over 
them. 

**  I  have  annually  made  careful  surveys  of  these  dams  and  in  their  immediate 
vicinity  for  the  past  five  years.  In  taking  soundings  over  the  dams  themselves  it  is 
extremely  tedious  to  get  results  that  will  permit  of  a  thoroughly  satisfactorv  com- 
parison one  year  with  another.  This  difficulty  is  due  to  the  very  rugged  surface  of 
the  structure  itself. 

''I  believe  I  have  devised  means  by  which  the  error  of  observation  in  taking 
M>nnr1  ings  has  been  reduced  to  a  minimum.  The  shore  ends  of  the  crests  of  the  dams, 
vrhich  are  exposed  to  plain  view  during  low  water,  show  very  plainly  that  the  error 
>f  observation  in  takin^i:  soundings  over  them  might  easily  be  from  1  to  4  feet,  all 
Ine  to  the  irregular  surface  of  the  structure.  The  crests  of  these  dams  have  settled 
lince  their  completion  from  1  to  as  much  as  12  feet.  This  settlement  of  the  crest  is, 
n  my  opinion,  due  principally  if  not  entirely  to  a  compression  of  the  structure 
tself  and  to  the  slight  general  settlement  of  the  entire  structure  in  finding  a  firm 
rearing  very  soon  alter  its  completion.  After  the  settlement  due  to  the  latter  cause, 
aiu  of  the  opinion  that  the  changes  during  any  one  year  are  of  less  extent  than  the 
rrors  of  observation  between  any  two  successive  surveys. 

**  If  this  be  true,  very  marked  changes  may  not  be  looked  for  by  a  comparison  for 
short  period,  and  I  have  always  held  this  point  in  mind  in  the  consideration  of  this 
ibject. 

**  The  crest  of  Dam  No.  3  has  settled  approximately  twice  as  much  as  Dam  No.  1. 
he  reason  I  advance  for  this  is  its  somewhat  greater  original  height  and  a  more 
ctensive  use  of  clay  and  gravel  than  in  Dam  No.  1. 

''These  dams  were  built  before  my  connection  with  this  particular  work,  and  there 
no  very  clear  record  of  clay  having  been  used  at  all  in  Dam  No.  1. 
''  By  a  comparison  of  contours,  from  soundings  of  December,  1894,  and  December, 
96,  it  will  be  noted  that  contour  of  1896  shows  a  decided  silting  in  the  channel 
tove  the  dams,  between  the  dams  and  below  the  dams.  The  greatest  silting  in  the 
einity  of  dams,  and  below  Dam  No.  3,  amounts  to  20  feet.  This  silting  in  the  bed 
the  channel  I  attribute  to  the  long  period  in  the  preceding  season,  during  which 
ere  was  a  medium  stage  of  water  in  the  Red,  resulting  in  a  very  strong  fiow  through 
d  Kiver  toward  the  Atchafalaya,  and  of  course  carrying  a  large  percentage  of  silt. 
'The  volume  of  water  turned  into  the  Atchafalaya*  by  the  Red  and  by  Old  River 
•m  the  Mississippi  was  only  sufficient  to  produce  a  very  gentle  current  in  the  larger 
)a  section  of  tne  Atchafalaya,  thereby  depositing  much  silt  in  the  Upper  Atcna- 
aya. 

'  A  very  marked  demonstration  of  this  assertion  is  to  be  had  from  the  fact  that  it 
s  necessary,  during  the  month  of  October,  1896,  to  dredge  a  channel  across  a  bar 
the  Atchafalaya  near  its  head,  where  a  depth  of  40  feet  or  more  had  been  known 
prevail  for  a  number  of  years  past. 

At  the  time  I  considered  this  apparently  favorable  silting  as  onl^  a  temporary 
dition,  which  would  be  removed  by  the  next  stage  of  water,  giving  a  stronger 
rent  in  the  Atchafalaya.  A  survey  after  the  next  high  water  (1897^  showed  that 
trace  of  this  abnormal  deposit  had  been  removed,  and  generally  a  slighter  greater 
th  in  the  vicinity  of  the  dams  than  had  prevailed  previous  to  this  heavy  silting. 
I  mention  this  point  much  in  detail  to  bring  out  the  facts  that  peculiar  local 
rlitions,  which  at  times  seem  to  conspire  to  the  presentation  of  signs  that  are  on 
r  face  favorable,  but  are  of  reality  of  no  moment,  and  would,  if  not  fully  con- 
red,  g:ive  a  false  sense  of  security.  I  have  always  endeavored  to  repeat  these 
'-eys  at  a  time  when  these  misleading  conditions  were  absent,  and  have  done  so 
:>  far  as  other  duties  wonld  permit. 

Daring  the  past  season  (1898)  the  conditions  have  been  somewhat  similar  to  those 
896,  and  the  present  depths  of  water  in  the  immediate  vicinity  of  the  dams  does 
by  some  several  feet,  represent  that  which  exists  during  or  immediately  after  an 
erne  flood.  A  recent  deposit  of  sand  could  be  distinctly  lelt  with  the  lead  during 
Latest  survey. 
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''These  sill  dams  hare  to  mj  mind  fdlfilled  eTery  one  of  the  objects  for  which  ther 
were  placed,  and  with  a  minimum  cost  for  repairs.  When  I  say  falfilled  OTory  object 
I  will  enumerate :  The  cross  section  orer  the  erests  of  dams  has  remained  one  hanged, 
with  the  exception  of  the  small  percentage  of  increase,  dae  to  a  oompreasion  of  the 
dam  itself,  tbereby  fixing  the  oatlet  capacity  of  the  Atchafalaya.  The  former  vio- 
lent caving  of  the  banks  of  the  Atchafalaya  has  ceased.  The  cross  section  of  tb« 
Atchafalaya,  in  the  vicinity  of  the  dams,  has  increased  only  in  so  far  as  soch  increar« 
was  necessary  to  carry  iucressed  flood  heights.  The  river  channel  has  regalat<^ 
itself,  since  the  discharge  has  been  limited  by  the  dams.  This  regnlation  has  maoi- 
fested  itself  to  a  marked  dcgreo  in  the  cutting  off  of  the  sharp  and  irregalar  point* 
left  by  the  former  rapid  caving,  the  violent  eddies  (cansedby  the  tortnoua  and  irreg 
alar  channel)  have  become  1(*h8  uameroas,  less  extensive,  and  of  less  force. 

"The  depths  of  the  channel,  from  the  head  of  the  Atchafalaya  to  a  point  several 
miles  below  the  dams,  has  remained  practically  unchanged,  with  the  exception  of 
the  deep  points  immediately  below  each  of  the  dams,  as  before  mentioned. 

"These  greater  depths  below  each  of  the  dams  is  due  to  the  tumbling  action  of 
the  currents  passing  over  the  dams. 

"These  deep  holes  b(*low  each  of  the  dams  have  caused  considerable  caving  on  the 
right  bank  below  Dam  No.  3,  and  has  since  the  completion  of  these  dama  necessitate*! 
the  moving  back  of  the  levee  at  that  point. 

"The  deep  hole  below  Dam  No.  1  is  less  pronounced  than  the  former,  bat  has  been 
sufficient  to  cause  the  right  bank,  between  the  dams,  to  settle  generally  from  1  to  5 
feet,  and  extending  irregularly  from  shore  line  to  points  80  to  100  feet  above  shon 
line  at  low  water.  This  settlement  of  the  right  bank  did  Immediately  after  the  hipb 
water  of  1897  ntf'ect  the  shore  portion  of  sills  of  both  dams  near  and  above  the  low- 
water  line  on  the  right  bank. 

**  As  a  remedy  for  this  trouble  I  would  recommend  that  the  sill  or  floor  mattress  U 
extended  on  the  lower  side  of  the  dams  to  a  point  that  will  reach  deep  wattr 
thereby  preventing  greater  depth  at  these  points,  which  have  a  known  tendency  K 
scour. 

"This  extension  of  the  sill  or  apron  to  be  composed  of  two  mattresses,  150  by  4'V 
feet  each,  to  be  placed  in  the  channel,  adjoining  each  other,  extending  up  and  dowi 
stream,  the  upper  ends  abutting  the  original  sill  or  floor  mattress. 

**  One  shore  mattress  to  be  150  by  120  to  170  feet. 

«  One  shore  mattress  to  be  150  by  130  to  140  feet. 

"These  two  latter  will  be  of  irregular  shape  and  are  to  All  the  space  between  thp 
two  channel  mattresses  and  the  shore  line. 

"This  will  give  a  total  of  162,000  square  feet  of  mattress,  at  7  cents  in  plsc' 
equal  to  $11,;^0. 

"  For  Dam  No.  1 1  would  recommend  a  similar  treatment,  to  be  composed  of  tvi  I 
mattresses,  150  by  300  feet  each ;  one  mattress  150  by  250  feet ;  one  mattress  134)  I;  | 
170  foct,  or  a  total  of  15:^,000  square  feet,  at  7  cents  in  place,  equal  to  :|(10,710. 

"Thus  the  total  for  the  two  dams  would  be  $22,050,  plus,  say,  $2,500  for  coDti& 
gencies,  making  a  grand  total  of  $1^4,551. 

"  There  is  less  urgency  in  the  matter  of  Dam  No.  1  than  in  that  of  No.  3,  and  shorl 
the  plant  be  more  urgently  needed  elsewhere  durinir  the  coming  season,  the  wor: 
below  Dam  No.  1  mi(;ht  safely  stand  over  until  the  following  season. 

"As  to  the  advisability  of  another  dam  1  can  not  at  prcMcnt  see  the  need. 

"If  an  additional  dam  were  built  it  would  have  to  be  about  1  mile  below  Dam  Xa 
3  in  35  feet  of  water;  shonld  have  the  sill  extended  some  distance  below,  as  I  pr^ 

Fose  for  Dams  Nos.  1  and  3,  and  would  be  more  expensive  than  the  protection  why- 
proposo  for  the  latter." 

SURVBTSy  GAUGBS,  AKD  OBSRRVATIONB* 
NBW  ORLEANS  HARBOR. 

During  the  month  of  August,  1898, 1  made  a  survey  of  Algiers  Point.        During  th 
months  of  September-October,  1898, 1  wtis  engaged  on  a  survey  of  the  Third  distr 
reach  of  New  Orleans  Harbor,  between  the  Northeastern  Railroad  wharf  and  E^^' 
street.    This  survey  was  suspended  from  October,  1898,  to  March,  1899,  owing  t<>  v 
necessity  for  more  urgent  work  elsewhere.    In  March,  1899,  this  survey  waa  resaoif' 
and  completed  in  the  month  of  April. 

During  April  and  May,  1899,  a  survey  was  made  of  Southport  and  the  lioinity^ 
such  an  extent  as  the  existing  hi«;h  stage  of  the  river  would  permit. 

Survey  of  Gouldsboro  Bend,  above  Algiers  Point,  is  now  in  progress,  but  is  bei&' 
much  hampered  by  the  high  stage  of  the  river. 

OLD  BIVBB. 

By  resolution  of  the  Mississippi  River  Commission  a  soirey  was  made  of  0^ 
River.     This  was  commenced  in  December,  1898,  and  completed  in  Maroh,  l^ 
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haying  been  seriously  retarded  by  bad  weather  and  a  rising  stage  of  the  river.  This 
snrvey  is  very  complete  and  will  show  seotions  not  over  §00  feet  apart.  All  of  the 
maps  and  cross  sections  hare  not  yet  been  completed.  A  number  of  the  cross  sec- 
tions have  been  compared  with  those  of  1894-95  and  show  a  general  increase  of  area 
below  the  S5-foot  plane.  The  increased  area  is  had  by  an  increase  in  depth  and  a 
decrease  in  width  of  section,  the  greater  part  of  this  increase  having  been  within 
the  past  three  veara. 

The  action  of  the  water  entering  Old  River  from  the  Mississippi  has  caused  a  reces- 
sion of  the  bank  at  the  mouth  of  Old  River.  The  maximum  of  this  recession  is  900 
feet  since  1895,  the  greater  portion  having  occurred  since  1896. 

It  is  a  fact  worthy  of  note  that  during  the  past  few  years  the  period  has  been 
prolonged  during  which  there  is  a  strong  current  through  Old  River  from  the  Misr 
sissippi  to  the  Atehafalaya,  at  or  near  the  flood  height. 

The  practical  eflfect  of  this  prolongation  of  the  period  during  which  Old  River  is 
subjected  to  this  scouring  action  has  been  the  general  increase  of  the  Old  River 
section  below  the  So-foot  stage.  In  time  and  with  several  successive  years  present- 
ing this  favorable  condition  to  scouring,  it  is  possible  that  Old  River  might  enlarffe 
to  such  an  extent  as  to  become  a  source  of  anxiety.  The  high- water  width  of  Old 
River  is  practically  equal  to  that  of  the  Mississippi  and  can  discharge  more  water 
than  the  Atchafalaya,  but  the  wide  high  banks  are  annually  bteing  built  higher  by 
deposit.  When  these  banks  have  been  built  to  such  an  height  as  to  restrict  its  high- 
water  area  to  something  near  that  of  the  Atchafalaya  then  the  present  channel  of 
Old  River  will  be  rapidly  enlarged. 

I  am  therefore  of  the  opinion  that  the  ultimate  serious  enlargement  of  Old  River 
will  not  be  within  several  years.  There  is  no  advantage  in  allowing  the  present 
channel  of  Old  River  to  become  greatly  enlarged  in  excess  of  the  requirements  of 
low- water  navigation.    This  should  be  prevented  at  the  proper  time  by  a  sill. 

The  recession  of  the  right  bank  for  a  distance  above  and  below  the  mouth  of  Old 
River  has  been  very  marked  during  the  past  two  years. 

MISCELLANEOUS. 

On  April  1 1  went  to  Dubuque,  Iowa,  to  inspect  the  new  towboat  Oen,  John  XmctOHf 
which  had  been  reported  ready  for  delivery.  I  found  the  boat  still  incomplete  in  a 
number  of  details,  besides  being  completely  icebound.  On  April  11  the  boat  left 
Dnbnque  for  New  Orleans,  a  number  of  small  matters  having  been  placed  in  satis- 
factory condition  after  my  arrival  in  Dubuque,  the  other  details  to  be  made  satisfactory 
on  the  trip  down  the  river  or  upon  arri vol  at  New  Orleans. 

Much  delay  was  experienced  on  the  wa^  down,  owing  to  blocks  of  wood,  small 
Bteel  chips,  and  scale  being  left  inside  of  cylinders  and  other  parts  of  the  machinery, 
and  to  trouble  with  inadequate  or  uncertain  feed  to  the  circulating  pumps.  The 
boat  arrived  at  New  Orleans  on  April  24. 

The  first  speed  trial  was  made  on  May  4,  when  the  boat  developed  an  average 
speed  of  13.3  miles  per  hour  downstream  and  back.  Pursuant  to  your  instructions, 
I  have  been  employed  during  the  latter  part  of  May  in  making  certain  experiments 
to  solve  the  problem  of  finding  a  substitute  for  rock,  to  be  used  in  sinking  mat- 
tresses for  bank-protection  work  on  the  river.  My  experience  leads  me  to  believe 
that  a  substitute  can  be  bad  In  the  shape  of  a  concrete,  made  of  river  sand  and 
gravel,  for  about  60  cents  per  ton  less  than  the  prices  you  have  been  paying  for  rock. 

Mj  experiments  have  Just  about  been  completed  and  I  am  not  in  a  position  to  give 
details  at  this  time. 

Very  respectfully,  your  obedient  servant, 

A.  F.  WOOLLBY,  Jr., 

A$8i$tant  Enginemr* 
Mf^.  Gko.  McC.  Derby, 

Carp$  of  Engineen,  U,  S.  A, 
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BEPORT  07  MR.  W.  J.  HARDEE,  ASSISTANT  ENGINEER,  IN  LOCAL  OHAROK  OF  THE  LOWER 
TENSAS,  ATCHAFALAYA,  LAFOURCHE,  BAEATARIA,  FONTCHARTRAIN,  AND  LAKE 
BORONE  LEVEE  DISTRICTS. 

New  Orleans,  La«,  Maff  1, 1899, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  levee  work  in  the  Lower 
Tensas,  Atchafalaya,  Lafourche,  Pontchartrain,  Barataria,  and  Lake  Borgne  Levee 
districts,  for  the  period  extending  from  May  1, 1898,  to  April  80, 1899. 

GENERAL  MXTHODB, 

i.  CanHmeU&n, — ^As  soon  as  the  high  water  of  1898  had  subsided  work  was  promptly 
resumed  at  all  levees  where  operations  had  been  suspended. 
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The  flrat  of  the  levee  work  to  be  done  nnder  the  1899  allotmente  was  placed  nndfr 
coDtraot  about  the  middle  of  Jane ;  the  balanee  was  put  under  oontract  froni  time  to 
time  thereafter  nntil  the  available  money  waa  all  placed. 

During  the  latter  part  of  September  yellow  fever  made  its  appearasoe  in  Kev 
Orleans  and  several  neig^hboring  towns,  i^naran tines  were  immediately  eetablLih^ 
and  maintained  from  six  weeks  to  two  months,  depending  on  the  locality.  Tbe 
lines,  however,  were  not  so  tightly  drawn  as  daring  the  preceding  rear,  when  yelJov 
fever  prevailed,  yet  the  existence  of  qnarantine  materially  affected  progress  c»f  Jevee 
work,  both  as  to  levees  constructing  and  the  commencement  of  contracts  which  bad 
jnst  been  awarded.  Daring  the  first  seven  months  of  the  year  frequent  and  hearj 
rains  were  experienced,  in  fact  the  weathor  was  nnprecef tented ly  on&vorable  f.^r 
levee  bnildiu};,  and  to  this  oaase  mnst  be  charged  tbe  very  small  amount  of  work 
done  dnring  the  past  year,  as  compared  with  previous  years,  and  the  large  nombcr 
of  delinqat-nt  contracts. 

Daring  the  month  of  March  the  river  commenced  to  rise  rapidly  and  shortly  over- 
flowed its  banks,  causing  a  general  suspension  of  levee  work;  at  the  date  of  this 
report  the  foreshores  are  still  submerged,  and  it  has  not  been  possible  to  resume 
operations.    A  larj^e  amount  of  work  remains  to  be  done  to  finish  existing  contraetB. 

Tabulated  statements  for  each  district  are  herewith  submitted,  famishing  detailed 
information  for  oompleted  levees,  partially  completed  levees,  and  levees  under  con- 
tract but  not  yet  commenoed. 

g.  Comparative  condition, — Since  the  flood  of  1897  the  levee  line  of  the  sevenl 
districts  has  been  vastly  improved,  both  as  to  grade  and  cross  section,  by  the 
expenditure  of  large  sums  or  money  on  the  part  of  the  United  States,  the  State  of 
Louisiana,  and  tbe  local  levee  boards.  The  tabulated  statement  below  will  shor. 
with  reference  to  the  flood  plane  of  1897,  what  the  condition  of  tbe  levee  line  of  eack 
district  will  be  when  existing  contracts  shall  have  been  completed.  It  is  believed 
that  the  funds  which  the  several  authorities  propose  to  expend  daring  the  ti$<^i 
year  ending  June  30, 1900,  will  eliminate  all  tne  extreme  low  lengths  noted  in  thf 
statement,  except  in  the  Lower  Tensas  district;  in  that  district  caving  bank  L&« 
rendered  the  construction  of  several  large  new  levees  necessary,  and  those  ne^ 
levees  will  about  exhaast  the  available  fands  and  leave  little  money,  if  any,  to  be 
applied  to  the  enlargement  of  existing  low  lines. 

Condition  of  the  levee  line  of  each  dietriot  when  exieting  contracts  ehall  have  been  eompUied. 


Height  above  1897  water. 


Leee  than  1  foot 
From  1  to  2  feet 
From  2  to  8  feet 
Mere  that  8  feet 

Total.... 


Levee  districts. 

Lower 
Teqeas. 

Atohafa- 

i»y». 

La- 
foarohe. 

Poctchar- 
train. 

Bara. 

taria. 

Lake 
BorfM. 

MUes. 
13 

22.60 
20 
70.61 

MOu. 

7.20 
18.19 
26.56 

77.12 

IfilM. 

MiUM. 
21.50 
50 
28 
26.16 

Jf«M. 

&eo 

23.  OS 
24.66 
14.05 

1 

9.80 
21.76 
61 

15 
15 
UK 

126.  U 

128.18 

82.06 

125.68 

70.38 

47.  a 

The  United  States  Lake  Borgne  Levee  district  extends  from  New  Orleans  to  tbe 
Gulf  of  Mexico.  Below  Bohemia  (1015  L.)  there  is  nothing  like  a  definite  levee  sys- 
tem, and  tbe  United  States  has  confined  the  expenditure  of  levee  allotments  to  ibt 
State  Lake  Borgne  Levee  district. 

S,  Construction  by  dredge, — An  important  departure  in  levee  building,  bearing  largelr 
on  the  future  cost  of  work,  has  been  made  during  the  past  year  by  the  employmrDt 
of  steam  dredges,  instead  of  the  customary  means,  to  ao  the  work.  Many  mistake 
were  made  in  the  mana<^ement  of  the  dredges  and  the  handling  of  the  work,  but  tbe 
errors  were  gradually  eliminated,  and  at  this  writing  two  of  the  machines  are  work- 
ing at  a  profit.  A  large  amount  of  the  nnprofitable  work  done  was  due  to  the  inex- 
perience of  the  contractors  and  to  the  fact  that  the  dredges  were  not  suitable  to  th' 
task  in  every  particular.  From  the  experience  gained  I  am  confident  that  a  machiu« 
built  upon  miidified  lines  to  meet  tbe  usual  oouditions  surrounding  levee  work,  u 
entirely  practicable;  that  such  machines  can  be  built  at  moderate  cost  and  can  bt 
operated  successfully,  and  that  they  will  reduce  the  cost  of  levee  work  at  least  od^ 
half.  Much  confidence  is  entertained  on  this  point,  beoanse  what  is  termed.  **  bad 
work"  (work  which  is  least  favorable  for  construction  by  customary  means — wheel- 
barrows  or  teams)  can  be  most  profitably  done  by  dredge,  the  local  conditions  bt*iD|; 
favorable  for  machine  work.  It  does  not  appear  certain  that  a  machine  is  jnst  now 
in  sight  which  can  universally  compete  with  teams,  but  farther  experience  and  time 
will  most  probably  develop  one  that  can.  Tbe  contemplated  macnine,  however,  ii 
estimated  to  be  capable  of  successfully  competing  for  and  commanding  75  per  cent 
or  more  of  the  levee  work  annnally  done.    Three  dredges  in  all  have  been  employed; 
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their  experience  will  be  found  in  detail  in  the  report  of  the  district  where  each  was 
engaged.  Several  dredges  have  been  employed  daring  the  year  on  State  levee  work, 
and  their  experience  has  also  been  considered  in  estimating  the  praotioability  of  a 
snooessful  levee  machine. 

4.  Muck  or  hose  ditcheB. — ^The  practice  of  enttinga  mack  or  base  ditch  has  been  con- 
tinned  at  places  where  the  existing  embankment  was  known  to  be  leaky.  Leaks  are 
nBual];^^  dne  to  holes  or  cavities  made  through  or  nnder  the  embankment  by  burrow- 
ing animals  or  partly  decayed  log^  or  other  vegetation  not  removed  from  tne  surface 
of  the  ground,  or  Jnnt  beneath  it»  or  surreptitiously  introduced  into  the  body  of  the 
levee  at  the  time  of  its  construction: 

5.  Repairs, — During  the  summer  and  early  fall  months  the  levee  lines  were  repaired 
and  put  in  good  condition.  Kepairs  consisted  of  cutting  and  removing  weeds  or 
other  objectionable  vegetation  and  drift  logs,  restoring  rain  and  wave  wash,  resod- 
ding  where  gras^  had  failed  to  grow,  and  draining  borrow  pits. 

6.  SuperHHan. — I  was  commissioned  captain,  Third  U.  8.  Volunteer  Engineers,  and 
served  from  August  1, 1898,  to  Jauuary  2,  1899.  During  my  absence  Maj.  William 
Starling  occupied  my  ]>osition  as  assistant  engineer,  exerci8in|]^  general  supervision 
of  all  the  United  States  levee  work  in  the  several  levee  districts  in  the  fourth  dis- 
trict, improving  Mississippi  River.  After  my  return,  and  until  he  retired  on  April 
10,  Major  Starling  had  general  supervision  of  the  Lower  Tensas  district  only. 

Mr.  L.  £.  Lion  has  had  local  charge  of  the  Lower  Tensas  district;  Mr.  W.  E.  Knob- 
locli  has  had  local  charge  of  the  Atchafalaya  district;  Mr.  J.  W.  Monget  has  had  local 
charge  of  the  Lafourche  and  Pontchartrain  districts;  Mr.  John  Klorer  has  had  local 
charge  of  the  Barataria  and  Lake  Borgne  districts. 

These  men  re))resent  this  office  in  the  management  of  protection  work  during  hi^h 
water.  Throughout  the  year  they  see  that  the  levee  line  is  kent  in  thorough  repair, 
draining  borrow  pite  and  replacing  wave  wash  after  each  hign  water,  and  keeping 
weeds  cut  down  at  all  seasims;  they  make  all  surveys  necessarv  for  proposed  work; 
they  supervise  the  work  of  contractors  and  inspectors;  do  ail  instrumental  work 
necessary  to  the  proper  execution  of  contracts,  and  certify  to  their  satiRfactory  com- 
pletion; they  make  recommendations  as  to  the  efficiency  of  the  levee  line  of  their 
district  which  intimate  contact  with  it  brings  to  mind;  they  are  required  to  care- 
fully inspect  every  foot  of  their  line  once  a  month,  and  oftener  if  practicable.  In 
addition  to  such  Kpeoial  reports  as  circumstances  from  time  to  time  demand,  they 
are  required  to  submit  monthly  reports  specifying  the  extent  and  dates  of  their 
inspections,  what  surveys  or  special  examinations  have  been  made,  the  generid 
condition  of  the  levee  line,  character  and  progress  of  repair  work,  the  date  of  com- 
meiiceiiient  and  completion  of  contracts  nnder  way,  and  the  percentage  of  embank- 
ment in  place  at  eacn. 

An  inspector  was  stationed  at  each  levee  during  its  construction.  It  was  his  duty 
to  be  present  during  working  hours,  see  that  the  specitications  were  complied  with, 
keep  a  daily  record  of  force  and  operations,  and  submit  weekly  reports  of  same. 
The  inspectors  were  paid  $75  and  $90  per  month. 

7.  Preservai\<m  of  works. — Nothin<;  further  than  was  stated  in  my  last  annual  report 
has  been  done  toward  constructing  warehouses  for  storage  of  high-water  protection 
materials  at  intervals  of  5  miles  on  the  levee  line,  under  your  project  of  July  9, 
1897,  approved  July  21,  1897.  It  is  proposed,  however,  to  promptly  proceed  with 
this  work;  to  complete,  if  possible,  at  least  all  of  the  earthen  foundations  by  next 
spring,  and  thereby  establish  distributing  points  for  high  water  protection  mate- 
rials, and  obviate  the  necessity  for  barge  service,  as  practiced  in  the  past. 

8.  High-water  protection. — During  April  the  river  reached  a  stage  of  47.3  feet  at 
Yicksbnrg,  43.3  feet  at  Red  Hiver  Landing,  36.7  feet  at  Bayou  Sara,  23  feet  at  Col- 
lege Point,  16  feet  at  Carrolton,  and  7  feet  at  Fort  Jackson.  A  few  years  ago,  on 
account  of  the  inferior  condition  of  the  levee  line  at  that  time,  the  sta^e  reached 
wouFcl  have  constituted  quite  a  good-sized  flood,  and  of  sufficient  proportions  to  ren- 
der considerable  protection  work  necebsary,  but  owing  to  the  present  vastly  improved 
condition  of  the  levee  line  no  protection  work  has  been  necessary  thin  spring. 

About  April  1  the  condition  of  the  upper  river  was  favorable  for  an  extreme  flood,  but 
fortnnately  none  materialized.  As  the  river  was  still  rising  at  Cairo,  and  its  ultimate 
height  uncertain,  precautionary  steps  were  taken  in  the  Lower  Tensas  district  against 
accident  to  the  levee  line,  against  which  there  was  considerable  water. 

The  district  was  divided  into  four  beats,  and  each  beat  daily  patrolled  by  an 
inspector,  for  the  purpose  of  keeping  the  line  under  close  observation.  These  men 
were  reciJled  about  April  20,  when  it  was  seen  that  no  need  for  further  apprehension 
existed. 

LOWBR  TBNSAS  DISTRICT. 

Work  was  continued  on  new  L' Argent  Levee  (664  B.);  and  it  was  entirely  completed 
in  November. 

Work  was  resumed  at  Delhi  (680  R.),  Rifle  Point  (689  R.).  Esperanza  (715  R.),  and 
Ashley  to  Fairview  (725  R.)  levees  as  soon  as  the  stage  of  water  in  the  river  per- 
mitted.   Delhi  and  Esperanza  levees  were  completed  in  Angnst. 
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After  completinfc  one  of  the  two  remaining  aeetions  of  Rifle  Point  Levee  the  cod- 
tractont  moved  their  force  from  the  work,  and  after  repeated  ineffectnal  efforts  to 
have  them  resume  work  the  contract  was  annalled.  The  contractor  for  Ashley  to 
Fairview  levee  had  only  a  small  force  at  work  and  did  not  sacceed  in  completing  kis 
contract  by  January  21,  when  the  river  overtopped  its  banks  and  forced  him  to  ma- 
pend  work. 

Under  the  1899  allotment  contracts  were  made  for  the  enlargement  of  the  levee  at 
the  following  localities,  aggregating  56,272  linear  feet  and  embracing  445,911  cabie 
yards  of  earthwork : 

Panola  (B46  R.)*  Dackpond  (648  R.)»  Stookbridge  (660  R.),  Waterproof  (663  K\ 
AqnsHco  (679  R.),  Esperanza  (711  R.),  and  for  nuildin^  a  new  levee  at  Ashler 
(724  R.)  13,346  linear  feet  long  and  containing  224,400  onbio  yards  of  earthwork. 

Darinfi:  Angnst  nn  nnusaal  rate  of  caving  took  place  at  Kenipe  (657  R.)  and  soon 
brenclied  the  existing  levee.  A  line  of  new  levee,  3,147  linear  feet  long  luid  embracing 
150,000  cnbic  yards  of  earthwork,  was  staked  oat,  advertised,  and  awarded  to  Hel- 
garion  Brothers,  who  promptly  commenced  work.  Qnarantines  at  first,  and  later  oa 
bad  weather,  retarded  progress,  so  that  the  levee  instead  of  being  completed  by  coo- 
tract  date,  December  31,  181)8,  was  not  finished  until  March,  21,  1899.  In  the  mean- 
time the  abnormal  caving  of  bank  continued  and  threatened  to  destroy  the  old  lev«« 
at  the  point  where  it  was  prop^ised  to  join  on  with  the  lower  end  of  the  new  line.  Ab 
extension  1,982  feet  long,  to  contain  85,000  cubic  yards  of  earthwork,  was  staked  oat 
and  a<lvertiaed.  Only  one  proposal  was  received,  which  was  considered  excessively 
high,  and  it  was  rejected.  'I'lie  season  was  so  far  advanced  that  it  was  deemed  insd- 
visable  To  lose  any  more  time  in  advertising.  An  nnsncoessfnl  attempt  was  made  to 
secure  the  necessary  force  by  open  market  agreement  at  25  cents  per  cubic  yard. 

All  the  teams  which  conld  be  secured,  numbering  178,  were  secured  and  employed 
at  a  per  diem  rate.  In  addition,  a  day  foroe  of  about  150  wheelbarrowa,  supply 
mented  by  200  convicts  with  wheelbarrows,  was  employed.  The  ground  apon  which 
the  levee  was  building  was  low,  with  but  very  poor  natural  drainage.  The  river 
soon  reached  a  stage  which  prevented  draining  the  borrow  pits  into  it;  artificiid 
drainage  had  to  be  effected,  and  a  pumping  station  was  established.  The  weathei 
througnont  January  and  February  was  unprecedentedly  bad ;  one  rain  alone  amoanT«< 
to  6i  inches  (reported  by  Vicksbiirg  station  oi  the  Weather  Bureau),  and  floode^l  the 
borrow  pits  and  space  between  the  protection  levees  so  deep  as  to  entirely  sobmer^c 
the  pump,  which  had  to  be  raised  at  considerable  expense  and  loss  of  time.  In  tbr 
meantime  the  rising  river  made  it  necessary  to  push  the  work,  and  to  keep  the  forcn 
employed  earth  was  moved  from  600  to  1,000  feet.  The  levee  sloughed  and  sunk  at 
a  number  of  places,  amounting  in  all  to  a  length  of  about  1,000  feet. 

When  the  river  reached  a  stage  which  drove  the  working  forces  from  the  river  Xc 
the  land  side  of  the  levee,  all  of  the  liae,  except  the  sloughing  lengths,  was  practi- 
cally completed.  The  sloughing  lengths  were  several  times  brought  to  the  reqntrrc 
cross  section,  but  could  not  be  maintained.  They  were  easily  kept  well  above  !h« 
river  surface.  Work  was  continued  on  them  until  April  19,  about  which  time  th« 
river  came  to  a  stand ;  as  all  danger  was  then  over,  and  as  the  work  being  done  wtf 
very  costly,  all  work  was  discontinued. 

The  following  remarks,  relative  to  the  sloughing  and  sinking  at  Kempe,  are 
qnoted  from  a  report  by  Mr.  Lion : 

''Immediately  after  the  heavy  rain  (6i  inches  above  referred  to),  the  embankmeDt 
began  to  shnw  signs  of  sinking  and  sloughing.  The  embankment  would  first  bulge 
out  or  swell  on  the  slope,  as  shown  by  the  dotted  lines  in  the  following 


"In  a  few  days  half  of  the  crown  would  break  off  and  part  of  the  slope  would  sH? 
outside  of  the  base,  assuming  the  shape  shown  in  the  following  diagram  by  thi 
dotted  lines : 


"As  the  material  was  replaced  In  the  slonghs  the  portion  of  the  self-made  slope 
marked  D  would  rise.  In  one  instance  this  process  of  sinking  at  the  oro wn  and  m^ 
ing  on  the  slope  continned  imtil  the  portion  D  was  within  8. 5  feet  of  net 
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''An  insecnre  foandation  is  nndonbtedly  the  oanse  of  this  sinking,  for  the  material 
used  in  building  the  stations  which  have  sunk  did  not  differ  from  that  ased  in  other 
portions  of  the  line.  The  rising  of  a  portion  of  the  embankment  as  the  crown  snb- 
aided  lends  weight  to  this  theory.  The  weight  of  the  embankment  pressed  the 
foandation  down,  and  the  foandation  bein^  in  a  plastic  condition  was  thus  forced 
np  elsewhere,  raising  a  part  of  the  slope  with  it  nntil  eqailibrinm  was  established, 
whenever  this  eqailibrlam  was  disturbed  by  placing  more  material  in  the  depres- 
sion, the  material  on  the  slope  rose  proportionately.  Borings  show  that  layers  of 
blue  clay  and  sand  nnderlie  the  upper  strata  of  baokshot." 

ConKtrnction  of  a  new  levee  by  the  local  levee  board  at  Claggett  (644  R.),  occa- 
sioned the  abandonment  of  2,101  linear  feet  of  embankment,  containinp^,  approxi- 
mately, 19,917  cabio  yards  of  earthwork:  a  new  levee  was  bailt  by  the  United  States 
at  Li'Ar^ent,  which  occasioned  the  abandonment  of  11,004  linear  feet  of  embankment| 
containing,  approximately,  103,437  cubic  yards  of  earthwork. 

Of  the  ^,851  linear  feet,  or  126.11  miles,  of  effective  levee  on  April  30, 1899,  there 
are  485,145  linear  feet,  or  91.88  miles,  bailt  wholly  or  in  part  and  paid  for  by  the 
Unit^'d  States. 

The  Mississippi  River  Commission  included  Davis  Island,  Mississippi,  in  the  Lower 
Tensas  district,  and  allotted  $3,000  to  be  expended  on  the  levee  line  of  the  island. 
A  complete  instrumental  survey  was  made  daring  February  for  the  purpose  of 
determining  tbe  exact  condition  of  the  existing  line  and  to  secure  information  to  guide 
the  most  advisable  expenditure  of  this  as  well  as  future  allotments. 

A  provisionnl  grade,  equal  to  52  feet  on  the  Vicksburg  gauge  was  adopted,  and 
a  contract  made  for  the  enlargement  of  10,310  linear  feet  of  levee,  to  contain  22,383 
cubic  yards  of  earthwork.    At  the  date  of  this  report  the  work  is  97.5  per  cent  com- 

Eleted ;  operations  were  suspended  on  March  31,  on  account  of  high  water,  and 
ave  not  yet  been  resumed. 

The  local  levee  board,  styled  ''Palmyra  Levee  Board,"  is  doing  an  equal  amount 
of  work. 

ATCnAFALAYA  LEVEB  DISTRICT. 

As  soon  as  the  stage  of  the  river  permitted,  work  was  resumed  at  Raccourci  to 
Longwood  (785  R.),  Fleta  (786  R.),  New  Texas  (786  R.),  Poche  to  Morganza  (787  R.), 
Morrison  (797  R.),  Point  Coupee  (798  R.),  St.  Claude  (805  R.),  Nina  (806  R.),  Highland 
(815  R.)^  Belle  Vale  (826  R.),  Viola  (828  R.),  and  sections  427  to  430  (870  R.) ;  work  was 
started  in  June,  and  all  of  the  work,  except  Nina,  was  completed  by  December  15. 

During  September  contracts  were  made  under  the  1899  allotment  for  741  linear 
feet  of  new  levee  at  Antonio  (836  R.),  embracing  14,203.01  cubic  yards  of  earthwork, 
and  for  19,427  linear  feet  of  enlargement,  embracing  169,312.09  cubic  yards  of  earth- 
work, at  Beaulieu  to  Antonio  (836  R.),  Missouri  (840  R.),  and  Australia  (846  R.). 

Quarantine  prevented  tbe  commencement  of  these  works  on  contract  time;  about 
thirty  days'  time  was  lost,  and  at  tbis  date  none  of  the  contracts  are  completed, 
work  having  been  interrupted  by  high  stage  of  river  during  March  and  April. 

A  base  ditch,  10  feet  wide  at  top,  5  feet  wide  at  bottom,  6  feet  deep,  ana  200  feet 
long,  was  dug  at  Nina  (806  H.)  levee;  a  similar  ditch,  of  same  top  and  bottom  dimen- 
sions, 5  feet  deep  and  100  feet  long,  was  dug  at  Beaulieu  to  Antonio  (836  R.)  levee; 
these  ditches  were  cut  Just  at  the  river  toe  of  the  slope  of  the  old  embankment. 

Wave-wash  was  restored  and  tbe  embankment  resodded  from  Stations  2271  to  2373, 
and  tbe  holes  at  the  toe  of  the  slope  of  the  levee  were  filled  at  Stations  3044  and 
3109,  by  a  day  force  under  the  direction  of  one  of  our  inspectors,  all  at  a  cost  of 
$2,977.74.  Informal  contracts  were  made  for  removing  logs,  weeds,  and  other  coarse 
vegetation  from  the  levee,  from  Station  0  to  Station  3262.  The  line  was  divided 
into  sections  of  about  5  miles  in  length,  and  an  informal  contract  made  for  each  sec- 
tion. Mr.  Knobloch  reports  that,  in  his  opinion,  this  method  of  doing  the  work  is 
twice  as  costly  as  the  method  previously  practiced  of  doing  the  work  by  day  force. 

Caving  bank  rendered  a  new' levee  necessary  late  in  the  season  at  Robertson  (854  R. ) ; 
the  new  line  is  1,186  linear  feet  long  and  contains  36,732.70  cubic  yards  of  earthwork, 
and  was  built  by  the  United  States;  it  was  advertised  in  December,  commenced 
January  9,  and  completed  April  12. 

To  provide  for  a  threatened  breach  of  the  existing  line,  the  district  levee  board 
built  a  new  levee  at  Rose  Hill  (816  R.)  4,160  linear  feet  long,  and  containing  163,209 
cubic  yards  of  earthwork,  and  a  new  levee  at  Allendale  (825  R,),  2,950  linear  feet 
long,  and  containing  140,000  yards  of  earthwork. 
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Constmctioo  of  the  new  leveet  above  mentioned  OMued  the  abandonment  of  ok 
loToe  at  eaoh  locality  as  follows: 
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Of  the  676,784  linear  feet,  or  128.18  miles,  of  effective  levee  on  April  90, 1899,  ihm 
are  452,2861inear  feet,  or  85.66  miles,  built  wholly  or  in  part  and  paid  for  bv  the  United 
States. 

To  induce  the  introduction  of  mechanical  devices  for  levee  coostmction,  a  very 
informal  contract  was  made  with  the  Dil  worth- Sondder  Dredging  Company-  to  enlarge 
(Section  1 4  of  Barroza  levee  for  14  cents  per  en  bic  yard.  Barroza  is  not  only  a  very  laige 
levee,  bnt  the  available  building  material  is  bad  and  the  drainage  poor,  making 
unfavorable  and  undesirable  work  for  contractors  employing  the  usual  bnilding 
forces  of  teams  or  wheelbarrows.  The  line  was  divided  into  fourteen  sections  aud 
advertised  twice,  and  the  lowest  bid  received  for  Section  14,  at  the  first  opening  of 
bids,  was  24  cents  per  cubic  yard,  and  24.45  cents  per  cnbic  yard  at  theseeond  open- 
ing of  bids. 

The  standard  eross  section  in  nne  is  8-foot  crown,  with  side  slopes  of  3  on  1.  A* 
there  was  some  doubt  a»  to  whether  the  wet  material  could  be  made  to  stand  oo  a 
3  to  1  slope,  the  contract  provided  that  7  cents  per  cnbic  yard  would  be  paid  for  all 
material  placed  in  excess  of  that  slope  np  to  the  limit  of  a  4  to  1  slope.  The  &»£• 
tract  also  (^ave  to  the  dredging  company  an  option  to  build  the  remaining  thirtrra 
sections  on  the  same  terms,  if  by  July  15  they  had  demonstrated  the  capacity  of  ib*- 
dredge  to  do  the  work. 

The  dredge  commenced  work  on  Section  14  June  10,  at  which  time  the  rivr: 
was  ont  of  its  banks  at  that  point  and  covered  the  berme  to  a  snfficient  depth  todo^t 
the  dredge. 

The  dredge  is^SO  feet  long,  40  feet  wide,  and  draws  about  30  inches;  it  is  fitted 
with  firstclass  machinery ;  the  boom  is  65  feet  long,  and  has  a  fixed  base  on  a  rouir 
table,  which  swings  around  a  full  circle.    A  2-cubic  yard  Hayu^  bucket  is  ased. 

The  work  is  river  side  enlargement,  and  the  average  base  width  of  the  levee  vbes 
completed  is  82  feet;  the  maxinmm  reach  of  the  dredge  is  only  45  feet.  It  is,  thens 
fore,  manifest  that  at  least  one-half  or  more  of  the  material  must  be  handled  twic«. 
Instead  of  putting  up  a  conveyor  at  once  the  contractors  thought,  as  the  stage  of 
water  was  favorable,  they  would  dig  into  the  proposed  base  and  place  the  matcru] 
to  the  extreme  land  part  of  the  cross  section,  and  then  move  the  dred^  further 
toward  the  river,  till  np  the  excavation  aud  build  it  on  np  to  the  required  cnt^ 
section  lines.  This  proved  a  serious  and  expensive  error.  Only  a  very  limited 
amount  of  material  was  thus  pyramided  on  the  side  of  the  levee  when  it  commenced 
to  slough  and  slid  back  into  the  pit;  nor  could  the  dredge,  on  account  of  slonghiD^. 
even  succ  ed  in  reiilling  the  pit  cut  in  the  proposed  base  to  its  original  dimeutiioDN 

Section  14  is  only  735  feet  long,  and  the  dredge  worked  backward  and  furvani 
over  the  section  a  number  of  times,  making  ineffectual  e£Rorts  to  get  the  material  to 
stand.  Our  inspector  nt  the  levee  expresses  the  opinion  that  from  three  to  four 
times  the  cubic  yards  originally  designed  for  section  14  were  handled  in  this  manner, 
resulting  in  a  net  placement  of  only  about  25  per  cent. 

The  contractors  then  applied  for  an  extension  of  the  limit  of  their  ori^nal  abso- 
lute contract,  which  was  granted,  and  notes  were  furnished  them  for  sections  13)12. 
and  a  small  part  of  11,  aggregating  2,872  linear  feet. 

A  conveyor  was  built  and  put  in  position.  The  method  of  work  consisted  of  the 
dredge  working  altogether  outside  of  the  final  cross  section  and  pyramiding  mate- 
rial from  one  end  of  the  line  to  the  other  as  high  on  the  slope  of  the  old  levee  as  it 
would  stand  without  sloughing.  On  the  second  trip  over  the  line  the  pyramided 
material  had  dried  out,  and  it  was  picked  np  by  the  dredge  and  moved  on  the  con- 
veyor to  the  farther  side  of  the  cross  section  as  required.  The  pyramid  cut  avav 
was  again  built  np,  allowed  to  dry  ont,  and  then  moved  landward  by  the  conveyor. 
This  system  was  repeated  until  all  the  material  required  beyond  the  reach  of  tli« 
boom  was  in  place.  Then  the  dredge  proceeded  to  put  in  the  remaining  lower  ptft 
of  the  cross  section  by  direct  delivery. 
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The  oonyeyor  was  a  heavy  wooden  trasA  straotnre.  damsily  pot  together,  on  which 
eelf-tripping  car  traveled,  worked  by  wire  cable  from  the  dredf^e.  The  far  end  of 
le  conveyor  traveled  on  an  iron  rail  track ;  the  end  nearest  the  dredge  rested  on 
le  soft  material  and  was  picked  ap  bodily  by  tbe  bnoket  of  the  dredge  and  moved 
feet  or  more  at  a  time,  as  was  required.  The  sofb  material  wonld  not  permit  the 
9e  of  a  portable  traok  for  thfs  end  of  the  conveyor  to  travel  npon.  Owing  to  the 
Datable  base  of  the  conveyor  in  the  soft  material,  it  frequently  tipped  over  and 
ififered  injary ;  much  time  was  lost,  not  only  in  righting  the  conveyor  when  it  had 
irned  over,  but  in  making  repairs  to  it  to  cover  the  damage  incidentally  sustained. 
1  the  meantime  the  dredge  was  idle. 

A  light  steel  truss  conveyor,  with  one  end  resting  on  a  track  on  tbe  levee  and  the 
her  resting  on  a  barge  or  the  dredge  boat  itself,  in  lieu  of  the  one  used,  would 
ive  been  an  immense  improvement  and  saved  much  time  and  money. 
The  contractors  provided  themselves  with  a  small  pump,  to  be  used  in  pumping 
ater  from  the  river  into  the  pit,  to  keep  tbe  dredge  afloat  when  the  nver  was 
ithin  its  banks,  but  it  never  became  necessary  to  do  any  pumping.  When  the 
irer  receded  last  June  a  large  amount  of  water  was  left  between  the  base  of  the 
veeand  the  comparatively  higher  edge  of  river  bank;  this  supply  was  supple- 
anted  by  rainfall  throughout  the  year  and  proved  adequate  to  Keep  the  dredge 
oat. 

At  this  writing  sections  11, 12,  and  18  have  been  satisfactorily  completed:  the  bulk 
material  is  in  place  on  section  14,  but  some  trouble  is  being  experienced  in  getting 
B  extreme  lower  part  of  the  slope  in  place  on  account  of  slongbing,  due  to  the 
rge  amount  of  water  (the  river  is  well  out  of  its  banks)  against  the  levee, 
[n  spite  of  the  fact  that  the  dredge  has  been  at  Barroza  for  nearly  a  year,  the  low 
ice  received  for  the  work,  and  the  many  expensive  errors  that  were  made,  and  the 
e  of  time  from  breakdowns  which  occurred,  it  is  believed  that  the  contractors 
ve  lost  no  cash ;  they  have  about  broken  even  on  money,  but  are  out  their  time, 
lar  and  tear  on  plant,  and  interest  on  money  invested. 

LAFOURGHK  LSVRB  DISTRICT. 

Is  soon  as  the  stage  of  the  river  permitted,  work  was  resumed  at  Wagnespaok 

6  R.)  levee,  and  it  was  shortly  afterwards  completed.    Carey  Brothers  had  a  small 

ce  to  do  the  large  amount  of  work  under  contract  to  them,  and  as  a  result  they 

ve  finished  but  a  small  part  of  section  1  of  Alliance  (920  R.)  levee,  and  have  done 

thing  at  all  at  Jamestown  (898  R.),  Bay  Tree  (906  R.),  and  Willow  Orove  (916  R.). 

;>nring  Ootober  contracts  were  made  under  the  1899  allotment  for  the  enlargement 

34,622  linear  feet  of  levee,  embracing  223,981.74  cubic  yards  of  earthwork  at 

melia  to  Killooa  (930  R.),  Pelican  to  Flagtown  (936  R.),  Lonestar  (942  R.),  Louisa 

3  R.),  and  Coopersville  (944  R.). 

lymelia  to  Killona  and  Lonestar  have  not  been  commenced.    They  were  awarded 

the  same  contractor  who  has  Pelican  to  Flagtown,  and  he  has  had  his  entire  force 

plowed  there. 

lonisa  and  Coopersville  levees  are  well  advanced.    Work  was  interrupted  by  high 

ter  in  January,  and  the  river  has  not  receded  sufficiently  to  permit  a  resumption 

vork. 

he  United  States  expended  no  money  for  repairs  in  this  district.    All  work  of 

t  character  was  done  by  the  local  levee  board. 

.  new  levee  2,575  feet  long  and  containing  75,131  cubic  yards  of  earthwork  was 

It  by  the  local  levee  board  at  Ashton  (839  R.),  to  provide  for  a  threatened  breaoh 

,he  old  levee.    This  new  levee  occasioned  the  abandonment  of  2,616  linear  feet  of 

levee,  containing  75,131  cubic  yards. 

f  tbe  433,237  linear  feet,  or  82.06  miles,  of  effective  levee,  there  are  on  April  30, 

I,  284,032  linear  feet,  or  53.78  miles,  built  wholly  or  in  part  and  paid  for  by  the 

ted  States. 

FOMTCHARTRAIN  LBVES  DISTRICT. 

B  soon  as  the  stage  of  the  river  permitted,  work  was  resumed  at  sections  15  to  40 

^  L.).     Contractor  Bobbitt  did  no  work  on  his  sections  (7  and  9).     He  had  other 

e  important  work  in  the  Fourth  district,  and  was  granted  an  extension  of  time 

rhich  to  finish  those  sections. 

''hen  the  Belden  &  Seely  contract  for  sections  51  to  78  and  81  to  88  was  annulled, 

'ebraary,  for  the  reasons  hereinafter  stated,  it  was  deemed  advisable,  if  possible, 

scare  the  improvement  before  high  water  of  sections  72  to  78,  inclusive,  at  which 

existing  embankment  was  in  very  inferior  condition. 

tiat  work  was  advertised  in  March,  put  under  contract  the  same  month,  and  oom- 

ced  at  once.    Good  progreas  was  made,  and  when  the  river  overtopped  its  banka^ 

.pril,  the  greater  part  ox  the  work  had  been  finished. 
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At  sectioDB  10  ftnd  11  caving  bank  redaoed  the  prospeotive  life  of  the  levee,  and  h 
was  deemed  inadvisable  to  enlarge  it  to  the  grade  and  oross  section  contemplated 
when  the  work  was  pat  nnder  contract.  A  supplemental  agreement  was  enteziMi 
into  with  Contractor  Michael  Hanick,  by  which  the  fall  enlargement  was  omitted 
and  in  lien  of  it  a  cap  having  a  6-foot  crown  at  standard  grade  was  pot  on  tbe 
crown  only  of  the  old  levee,  containing  7,961.41  cubic  yards  of  earthwork,  at  29  cenu 
per  cubic  yard. 

A  base  cQtch  was  cut  at  the  river  toe  of  the  slope  of  the  old  embankment  extend 
ing  from  Station  9  of  section  44  to  Station  7  of  section  45.  This  ditch  measured  I: 
feet  wide  on  top,  4  feet  wide  at  bottom,  4  feet  deep,  and  790  feet  long. 

During  the  months  of  August,  September,  and  October  the  entire  line  of  levee  it 
this  district  was  repaired  by  the  United  States.  The  rain  and  wave  wash  was  restorec 
by  day  force ;  the  levees  were  cleared  of  logs,  weeds,  and  other  objectionable  vegeta- 
tion by  contract,  a  contract  consisting  of  a  section  about  3  miles  long;  nearly  all  of 
the  borrow  pit  drainage  was  accomplished  by  day  force,  as  satisfactory  bids  to  di 
this  work  by  contract  could  not  be  secured. 

Mr.  Monget  states  that  the  weed  cleaning,  under  the  contract  system,  proved  mncl 
more  expensive  and  not  as  satisfactory  as  the  old  method  of  doing  that  kind  of  worl 
by  hired  labor. 

The  new  levee,  noted  in  my  last  annual  report  as  building  by  the  local  levee  boar^ 
at  Margaret  (862.5  L.),  was  completed  in  October,  1898.  This  new  levee  is  3,197  fees 
long  and  contains,  approximately,  112,000  cubic  yards  of  earthwork ;  its  oonstmctioi 
involved  the  abandonment  of  2,798  linear  feet  of  old  levee  containing  33,000  cubic 
yards  of  earthwork. 

Of  the  total  663,500  linear  feet,  or  125.66  miles,  of  effective  levee  on  April  30, 189SL 
there  are  503,607  linear  feet,  or  95.39  miles,  built  wholly  or  in  part  and  paid  for  by  tbt 
United  States. 

In  July  a  contract  for  the  enlargement  of  10  miles  of  levee,  extending  j&om  847  L.. 
to  858  L.,  and  embracing  459,000  cubic  yards,  was  let  to  Belden  &  Seely,  of  S.vracnse 
N.  Y.,  for  11  cents  per  cubic  yard.  This  firm  proposed  to  do  the  work  with  lane 
dredges,  and  intended  to  build  a  sufficient  number  of  machines  to  complete  the  con- 
tract by  the  required  date,  March  1, 1899.  A  dredge  was  moved  from  Syracuse,  N.  V, 
to  the  work  and  erected  at  tbe  upper  end  of  the  contract,  where  the  levee  had  <ti 
average  height  of  16  feet,  with  all  other  conditions  favorable  for  machine  work.  Tli« 
dredge  was  operated  from  a  car  resting  on  a  4-foot  gnage  tra<^k,  placed  on  tho  benut 
of  the  levee,  to  be  moved  along  parallel  thereto.  The  boom  was  40  feet  long  am! 
equipped  with  a  Hay  ward  clover-leaf  bucket  of  2  cubic  yards  capacity.  The  work 
was  river-side  enlargement;  the  base  of  the  levee  measures  65  feet,  and  the  reach  cf 
the  boom  was  not  competent  to  place  more  than  50  per  cent  of  the  required  materi;'! 
in  position.  It  was  then  decided  to  procure  a  longer  boom.  It  was  found  that  one  9 
feet  long  was  required  to  do  the  work,  delivering  all  material  direct.  Instead  of 
continuing  operations  and  placing  such  parts  of  the  embankment  as  the  short  boos 
could  do,  work  was  suspeoded  until  the  long  boom  was  procured  and  rigged,  caasioi 
about  two  weeks'  loss  of  time.  The  80-foot  boom  consisted  of  one  stick  of  yellows- 
pine  timber  12  inches  by  12  inches  by  80  feet,  scarcely  capable,  without  sabstautial 
bracing,  of  sustaining  the  weight  of  the  empty  bucket.  It  was  supported  in  titf 
center  by  one  guy  only,  attached  to  the  center  of  the  boom,  and  made  fast  to  tbe 
machine.  This  offered  little  or  no  support,  and  as  soon  as  the  bucket  buried  itstlf 
to  half  its  capacity  and  put  a  strain  on  the  boom  it  broke.  After  two  weeks  mon 
delay,  a  second  stick  of  timber  of  the  same  dimensions  was  procured  and  rigged  ii 
the  same  manner. 

As  soon  as  work  had  been  resumed  the  second  boom  parted  and  left  the  machim 
disabled  for  another  long  period.  It  was  then  decided  to  work  with  the  original 
40- foot  boom,  putting  material  in  the  base  only,  until  a  substantial  long  boom  cap.^ 
ble  of  doing  the  work  could  be  secured.  Work  had  continued  but  a  few  honn 
when  the  steam  boiler  exploded  and  killed  the  engineer,  who  had  come  with  th« 
machine  from  Syracuse,  N.  Y.  This  last  accident,  coupled  with  the  death  by  yellov 
fever,  prevailing  at  the  time,  of  the  foreman  brought  from  Syracuse,  seemed  to  com- 
pletely demoralize  the  contractors,  neither  of  whom  was  present.  No  one  was  left 
who  seemed  to  know  anything  about  running  the  machine,  and  the  eontracters  wen* 
BO  discouraged  that  no  attempt  at  further  work  was  made.  The  remains  of  the 
machine  were  left  at  the  levee  until  March,  1899,  when  they  were  moved  away.  Tin 
contractors  stated  that  they  believed  their  experiment  a  failure,  that  they  were  oni 
a  large  amount  of  money,  and  were  without  means  to  do  the  work,  and  petitioneil 
that  their  contract  be  anuUed,  which  was  panted  February  16,  1899. 

It  is  not  known  to  what  extent  the  machine  would  have  proved  sncceasful  nnde? 
competent  handling.  It  can  not  be  said  to  have  been  a  failure,  for  it  is  not  believr^ 
to  have  been  given  a  proper  trial.  The  principles  upon  which  it  was  proposed  u 
work  it  are  Mlieved  to  be  practicable,  and  it  was  only  a  question  of  making  the 
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aeveral  parts  BaiBoiently  strong  and  properly  distributing  the  strain.  Some  appre- 
hension 18  entertained  about  the  weic^ht  of  the  dipper  or  bucket,  which,  not  ouly  on 
this,  but  on  all  the  dredges  observed^  seems  to  be  too  light  to  sufficiently  penetrate 
the  ground  in  loading. 

BARATABIA  LEYEX  DI8TBICT. 

During  the  month  of  June  a  continuous  line  of  levees  was  run  in  this  district  for 
the  purpose  of  developing  a  correct  and  up-to-date  profile,  with  width  of  the  crown 
of  the  levee,  and  reestablishing  destroyed  bench  marks. 

The  high  water  of  1898  did  not  reach  an  elevation  at  which  borrow  pits  could  be 
drained  and  levee  work  proceed  advantageously  until  October,  1898.  During  Janu- 
ary, 1899,  the  river  rose  rapidly,  and,  destroying  drainage  and  flooding  the  battures, 
caused  a  suspension  of  levee  building.  It  will  be  observed  that  the  working  season 
was  confined  to  the  short  time  of  four  months,  and  during  those  months  heavy  and 
frequeut  rains  were  not  only  experienced,  but  quarantine  prevailed  and  largely 
interfered  with  the  free  movement  of  labor  and  supplies.  The  foregoing  circum- 
stances are  largely  responsible  for  the  comparatively  small  amount  of  work  which 
has  been  done  during  the  year. 

Between  October  and  December,  contracts  were  made  under  the  1899  allotment  for 
the  construction  of  a  new  line  at  St.  Rosalie  (999  R.)  4,734  feet  long,  containing 
38,119.82  cubic  yards  of  earthwork;  Treadaway  (1019  R.),  1,757  feet  long,  containing 
12,255.98  cubic  yards;  and  Orange  Farm  (1025  R.),  900  feet  long,  containing  8,281.67 
cubic  yards;  also  for  the  enlargement  of  16,056  linear  feet  of  levee,  embracing 
55,714.02  cubic  yards,  at  St.  Ann  (985  R.),  Butler  (1019  R.),  Pelas  (1032  R.),  Rodey 
(1035  R.),  Rodey  Extension  (1035  R.),  and  Booth  (1039  R.). 

A  base  ditch,  measuring  4  feet  wide  at  top,  2  feet  wide  at  bottom,  3  feet  deep,  and 
SOO  feet  long,  was  dug  at  St.  Rosalie  (999  R.) ;  a  similar  ditch,  measuring  3  feet  wide 
at  top,  2  feet  wide  at  bottom,  3  feet  deep,  and  900  feet  long  was  dug  at  Orange  Farm 
(1024  R.). 

The  new  levee  at  St.  Rosalie  is  only  85  feet  to  the  rear  of  the  existing  line.  In 
order  to  obtain  sufficient  building  material,  the  old  levee  had  to  be  cut  away.  Work 
was  commenced  at  the  lower  end,  and  when  745  linear  feet  of  the  line  had  been 
completed  the  river  reached  a  stage  which  overflowed  the  batture  and  prevented 
further  work.  In  order  to  protect  this  country  against  overflow,  a  wing  levee  of 
reduced  grade  and  cross  section  was  built  to  connect  the  new  and  old  levees. 

Rapid  caving  of  bank  occurred  opposite  section  1  of  Nairn  Levee  (1025  R.),and  it 
was  decided  that  the  prospective  life  of  the  existing  levee  would  not  justify  enlarge- 
ment:  consequently  the  existing  contract  for  the  enlargement  of  this  section  was 
annulled,  and  it  is  proposed  to  build  a  new  levee  there  during  the  coming  year. 

Construction  of  the  completed  new  levees  above  mentioned,  together  with  those 
built  by  the  local  levee  board,  caused  the  abandonment  of  old  levee  at  each  locality 
as  follows : 


Cablo 

yards  of 

earthwork. 


West  Point  a  la  Hache 

Treadaway 

Orange  Farm 

Metcalf 

Johnson  .....•• 

Popoyioh 

Bosenbroek 

Collette 

Total 


23,785 


During  the  months  of  July  and  September  the  entire  levee  line  was  fully  repaired. 
About  75  per  cent  of  the  work  whs  done  under  informal  contracts,  each  contract 
covering  about  5  miles  of  levee.  Mr.  Klorer  reports  that  as  nearly  as  he  can  make 
comparison  the  contract  system  of  doing  the  repair  work  is  not  so  satisfactory,  as  it 
is  considerably  more  costly  than  the  old  method  of  doing  the  work  by  hired  labor. 

Of  the  371,709  linear  feet,  or  70.39  miles,  of  efl^ective  levee  in  this  district,  on  April 
30, 1899,  there  are  1!)4,685  linear  feet,  or  36.87  miles,  built  wholly  or  in  part,  and  paid 
for  by  the  United  States. 

The  Dilworth-Scudder  Dredging  Company  built  section  3  of  Nairn  Levee  with 
a  dredge,  and  at  the  present  writing  are  building  section  2  of  the  same  levee  with 
the  same  machine.    The  machine  is  somewhat  smaller  in  size  but  of  the  same  pattern 
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M  the  one  whleh  hat  been  worked  at  Barroza  Leyee  in  the  Atchafalaya  Lieyee  dii- 
^ot,  and  described  in  the  early  part  of  this  report. 

The  boom  of  the  dredg:e  is  50  feet  long,  and  as  the  base  of  the  completed  levee  la 
only  40  feet,  the  machine  is  able  to  deliver  direct,  and  it  is  not  neceeaary  to  rebaaiib 
any  part  of  the  material.  There  is  a  limit  to  which  the  wet  material  cjui  be  pyr^ 
mided,  and  in  order  to  avoid  loss  from  sloughing  the  dredge  worka  over  the  enUn 
line  three  times,  adding  to  the  material  in  place  at  eaoh  working,  when  thet  pnt  in  k 
tiie  previous  working  has  dried  out.  The  oscillation  of  the  river  is  ao  small  at  Xatni 
that  the  dredge  worsed  at  river-surface  elevation  at  all  times,  and  no  painping  va^ 
required  to  keep  the  borrow  pit  flooded  with  water. 

The  dredge  has  made  money  at  Nairn,  thongli  a  much  larger  profit  afaonld  harr 
been  ma<le  had  the  dredge  been  operated  in  a  more  business-luLe  way,  and  the  work 
handled  in  a  generally  more  intelligent  manner. 

The  contractors  failed  to  clear  the  borrow  pits  of  trees  and  stamps  before  the  rivei 
flooded  the  battare.  which  could  have  been  done  at  moderate  expense ;  inatead,  moch 
time  has  been  lost  by  the  dredge  in  digging  out  trees  and  stamps.  They  ahio  faiiei 
to  keep  on  hand  a  supply  of  parts  of  the  machine  which  break  easily,  an  that  repair^ 
ooald  be  promptly  made,  and  as  a  result  the  dredge  remained  idle  a  rood  many  davs 
at  a  time,  awaiting  the  arrival  of  a  new  part  when  there  was  a  brfcakdown. 

LAJCS  BOROKE  LBVBB  DISTRICT. 

During  the  month  of  June  a  line  of  crown  levels,  similar  to  what  im  reported  for 
the  Barataria  Levee  district,  was  run. 

The  same  unfavorable  conditions  as  to  weather  and  height  of  river  during  tb^ 
year  as  is  reported  for  the  Barataria  district  prevailed  in  the  Lake  Borgne  distriit 
and  as  a  result  but  little  work  has  been  done. 

During  October  contracts  were  made  under  the  1899  allotment  for  the  conatmcticii 
of  a  new  line  at  Corinne  (974  L.)i  542  feet  long,  containing  8,966  cubic  yards  of  earUi- 
work,  and  at  Caernarvon  (978.5  L.)*  1,850  feet  long,  containing  42,237.64  cubic  yards 
of  earthwork;  also  for  the  enlargement  of  21,32^  linear  feet  of  levee,  embiacii^ 
102.375  cubic  yards  of  earthwork,  at  Corinne  (973  L.)  and  Poydras  (978  Li.). 

The  district  built  a  new  levee  at  Harlem  (1002  L.),  1,120  feet  long  and  oontainiDg 
14,734  cubic  yards  of  earthwork. 

At  Caernarvon  (978.5  L.)  the  old  levee  was  used  in  building  the  new  levee.  Work 
was  eommenced  at  the  upper  end  of  the  line  and  carried  on  contlnuoosly  downstream. 
When  1,080  linear  feet  had  been  completed  the  river  was  rising  very  rapidly  and 
threatened  to  overtop  its  banks;  to  prevent  the  surrounding;  country  from  beiLg 
overflowed  a  wing  levee,  225  feet  long  and  containing  3,757  cnbio  yards  of  earthwoct 
was  built  to  connect  the  new  and  old  levees. 

Construction  of  the  completed  new  levee,  built  by  the  United  States  and  b;  tb« 
local  levee  board,  occasioned  the  abandonment  of  600  linear  feet  of  old  levee,  con- 
taining 5,400  cubic  yards  of  earthwork,  at  Corinne,  and  1,145  linear  feet  of  oldleree, 
embracing  7,557  cubic  yards  of  earthwork,  at  Harlem. 

During  the  months  of  Airgust  and  September  the  levee  line  of  the  district  waslnllj 
repaired,  the  work  being  done  jointly  by  the  United  States  and  by  the  local  k?» 
board,  the  former  draining  the  borrow  pits  and  the  latter  doing  all  other  work. 

The  United  States  work  was  done  by  informal  contracts,  eaoh  contract  covehog 
about  5  miles  of  levee. 

Of  the  253,336  linear  feet,  or  47.98  miles,  of  effective  levee  on  April  dO,  1899,  then 
are  165,454  linear  feet,  or  31.33  miles,  built  wholly  or  in  part  and  paid  for  by  yi« 
United  States. 

Very  respectfully,  your  obedient  servant, 

W.  J.  Hardkb,  ^smtaal  Smauuer, 

M^j*  Geo.  McC.  Derby, 

Cor^s  of  Mngineerg,  (7.  S,  A» 
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Appendix  4  L     ' 

United  States  Engineer  Ofticb, 

New  Orleans,  La.,  July  S,  189S» 

No.  1. — AMract  of  proposaU  received  in  reeponee  to  advertieement  (circular)  dated  June 
£4y  1898 f  opened  thia  day  by  Maj.  J.  R.  Willard,  Corpe  of  Engineers,  for  levee  work  in 
the  Fourth  district,  improving  Miaeiasippl  River, 


No. 


1 
2 
3 

4 
6 
7 
8 

0 
10 

II 

12 
14 
15 


Name  and  addresa  of  bidder. 


DonoTan  &  Daley.LabadleTille,  La. 
M.  L.  Linnan,  New  Orleans,  La ... . 

Batt  O'Brien,  Morville,  La 

L.  Bland,  Point  Pleasant,  La 

John  G-.  Sessions,  Leota,  Miss 

M.  L.  Wolf  &  Co.,  Ottnmwa,  Iowa . 
Clark  Sl  Beagan,  Bed  Biver  Land- 
ing, La  

HayeH  Broe.«  Plaqnemine,  La 

C.  B.  Ponder,  Natchez,  Miss 

H.  F.  Garbish^t  Joseph,  La 

A.  P.  Martin,  Waterproof,  La 

James  B.  Harlow,  Natchez,  Miss  . . 
J.  6.  Boney,  Daokport,  La 


Winter 
qnarters. 


Sections 
8  and  4. 


OenU. 


89 
29.45 


84 

45 

88 

22.44 

88 

42 

39 


Panola. 


Section  1. 


OerUt. 
14 

11.50 
14 


11 

16 
18 

10.98 
a  10. 45 
18 


Section  2. 


Oenti. 
15 

12.49 
18 


11.50 

18 
14 

10.94 
a  10. 45 
15 


Sections 
8  to  7. 


Oentt. 
15.50 


18.90 


15.90 
18.25 

18.50 

16 

12.74 

13.00 

18 


aU 


Dnokpond. 


Sections 
lto8. 


Otnts. 


20 


17 
15 

16 
16 
014.98 
19.50 


27 


Section  4. 


OerUt. 


17 


15 

15.60 
18 
014.88 
25 


27 


Ko. 


1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Name  and  address  of  bidder. 


DonoTan  A.  Daley,  Labadievllle,  La 

M.  L.  Linnan,  New  Orleans,  La 

Batt  O'Brien.  Morrille,  La 

John  G.  Sessions,  Leota,  Hiss 

Whipple  &  Ganunill,  Crowley,  La 

M.  L.  Wolf  Sl  Co.,  Ottum  wa,  Iowa 

Clftrk  Sc  Beagan,  Bed  Biver  Landing,  La. 

Hayes  Bros.,T]aqaeroine,  La 

C  £.  Ponder,  Natchez,  Miss 

H.F.6arbish.  St  Joseph,  La 

A.  P.  Martin,  Waterproof,  La 

Belden  &  Seely,  Syracose,  N.  Y 

James  B.  Marlow,  Natchez,  Miss 


Stockridge. 


Sections 
lto5. 


OenU. 
13.50 
13.74 
13.98 
14.76 


14 
a  13 
14.50 
14.98 
15.50 
14.50 
14.43 
18 


Sections 
6  to  9. 


18 


11.74 
18.90 


12 
12 
14 

10.99 
9.70 
20 

13.24 
a9.23 


Waterproof. 


Sections 
lto4. 


CfevU*. 
12 

12.74 
12.98 
12.90 


12 
15 

15.24 
13.50 
14.50 
13.73 
<lU.97 


Sections 
5  to  8. 


OmU. 


17.74 
15.90 


13.75 
15.50 
15 
14.94 


20 
14.87 


Aqnasoo. 


Sections 
lto3. 


Cehtt. 


12.74 
13.98 
16.45 
13.49 
14.50 
13.90 
13.97 
1L99 


14| 

ih" 


•Accepted.    Prices  bid  are  per  cable  yard. 


United  States  Enoineeb  Office, 

New  Orleans,  La,,  August  SI,  1898. 

fffo,  2. — Ahstraet  of  proposals  received  in  response  to  advertisement  dated  August  18, 1898, 
opened  this  day  by  Maj.  J,  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
disiriet,  improving  Mississippi  Biver. 


Ko. 


1 
2 
3 

4 
6 


Name  and  address  of  bidder. 


Heleason  Bros.,  Waterproof  La 

C  H.  Dameron,  Hontsville,  Mo 

John  Scott  &,  Sons,  St.  Loais,  Mo 

B.P.  White,  New  Orleans,  La 

W.  J.  Bentley  &  Co.,  New  Orleans,  La 


Kempe 
levee. 


Cents. 
a  16. 45 
27 

18.94 
26.50 
22.40 


ENa9D- 


a  Accepted.    Prices  bid  are  per  cubic  yard. 

-229 
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UxiTKi)  Statka  Enginrer  Office, 
Sew  Orleau;  La.,  September  2Sy  1S99. 

No.  3. — Abstraot  of  proposals  receired  in  response  to  adrertiaement  dated  Augn$t  S5. 1S> 
opened  this  day  hy  MaJ.  J.  II.  IVillardt  Corps  of  Engineers,  for  levee  work  in  the  Foun 
distrietf  improving  AlisaisHipjn  Hirer, 


Ho. 

1  Hymelia 
Name  and  addrecB  of  bidder.                      to 

1  Killooa. 

Pelican 

to 

Flagtowii 

Lone 

SUr. 

Louisa. 

1 

2 

Cmts. 

HajcflBro«.,PIaqaeroiDe.La ,     a  11. 75 

IXoiiovan  &  Dalev.  Labntiieville,  La.. 12.70 

OenU. 
a  12. 75 
lA.  00 

CenU. 

a  18 

CmtM. 

16 
a  13. 90 

i: 

8 

J.  A.  Andrews  Si,'Son,  Hi'w  Orleans,  I^ 15. 50 

16 

23 

14 

a  14.1 

« Accepted.    Prices  bid  are  per  cubic  yard. 

United  Statrs  Enginkier  Office, 
New  Orleans,  La.,  September  tz,  1S9S. 

No.  4. — Abstract  of  proposals  received  in  response  to  adveriiaement  dated  August  iS.  IS'^' 

Spened  this  day  by  Maj.  J.  H.  WHlard,  Corps  of  Engineers,  for  levee  work  in  the  Foarv 
istrict,  improving  Mississippi  Hirer. 


No. 


1 
2 

3 

4 
6 
6 
7 
8 


Name  and  address  of  bidder. 


M.  L.  Linnan,  Point  Conpee,  La 

Thomas  Whelan,  SiinHluDe,  La 

Israel  K.  Bobbitt,  A rbroth,  La 

Batt  O'Brien,  Morville,  La 

George  Byrne.  Port  Allen,  La 

Donovan  &,  Daley,  LabadieviUe,  La 

Hearin  &  O'Connor.  Point  Coupee  La. . 
J.  A.  Andrews  &  Son,  New  Orleans,  La. 


Hermitage. 


CerUs, 


83 


35 


Beanliea 

to 
Antonio. 


dents. 
010.97 

14 

13.50 

14 

12.40 

13.70 

12.95 

19 


Mlaaonri. 


Oe$Us. 


Aastnji 


C<*.'». 


a  14. 50 
15 

16.50 
14.90 


19.50 


•  Aooeptad.    Prices  bid  are  per  cabio  yard 

United  States  Engineer  Office. 
New  Orleans,  La.,  September  t3,  ISC'S. 

No.  5. — Abstract  of  proposals  received  in  response  to  advertisement  dated  August  B9.  .'- 
opened  this  day  by  Maj.  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  i» ' 
Fourth  district,  improving  Mississippi  Hiver, 


Name  and  address  of 
bidder. 

Winter 
quarters. 

Esperanza. 

Ashley. 

No. 

Sections 
lto4. 

Sections 
16  to  19. 

Sections 
lto3. 

Sections 
4  to  8. 

Sections 
7  to  10. 

1 

0.  E.  Ponder,  8t  Joseph, 

Xja r 

Cents. 
29.50 

Cents. 

Cents. 

Cents. 

OenU. 

Cents. 

tV^Ui 

2 

John  Scott  &  Sons,  St. 
Louis,  Mo 

a  11. 86 
12.70 
18.70 
13.73 
12.74 
n.94 

011.86 

•  11.36       aW 

8 

H.  J.  Loonam,  MorriUe, 
La.--- 

1 
1 

4 

Donovan  &,  Daley,  Baton 
Rouge,  La 

13.70 

12 

12.74 

13.70         1" 

5 

Batt  O'Brien, Morville, 
La 

'       39.74 

a  19. 90 
23* 

49.99 
44i 

13  98 

u- 

6 

Bnsh  Bros.,  Artonlsh, 
Miss 

13.90 

1' 

7 

James   R.    Marlow, 
Waterproof.  T  a  .  -  -  r  -  -  - 

.-•••• ■••« 

. 

Accepted.    Prices  bid  are  per  oubiu  yard. 
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United  States  Engineer  Officb, 

New  Orleans,  La,,  October  10, 1898. 

.  6. — Abstract  of  proposaU  received  in  response  to  advertisement  dated  September  10, 
'89S,  opened  this  day  by  Mt^,  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  th^ 
Fourth  district,  improving  Mississippi  River, 


Name  and  addreee  of  bidder. 


S.  D.  Moody,  Ke w  Orleans,  La 

(rcorjie  Jargens,  New  Orleans,  La. . 
ThdiiiaB  Egan,  1r.,  New  Orleans,  La 

•I.  F.  Urennan,  JNew  Orleans,  La 

NarciHHn  Nereanx,  Poydras.  La  ..... 
John  F.Meyer, English  Turn,  La  .. 


Corrinne, 

sections 

lto5. 


CenU. 
19 
a  14. 74 
17.50 


Poydras, 

sections  1 

and  2. 


Cents. 
16.00 


16.75 

19.74 

21.25 

al4.U0 


Caemar- 
Ton,  sec- 
tions 
lto8. 


Cents. 
16.00 
10.94 
a  16 


22.75 


Orange 
Grove,  sec- 
tions 1 
and  2. 


Cents, 
21 

15.85 
15 


15.90 


•  Accepted.    Prices  bid  nre  per  cubic  yard. 

United  States  Engineer  Office, 

New  Orleans,  La.,  October  19, 1898, 

.  7. — Abstract  of  proposals  received  in  response  to  advertisement  dated  September  £1, 
S.%9,  opened  this  day  by  Mau  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the 
''ourih  district,  improving  Mississippi  Biver. 


Name  and  address  of  bidder. 

St  Ann. 

Conces* 
sion. 

Concord 
to  Au- 
gusta. 

St.  Ros- 
alie. 

Treada- 
way. 

Robt.  McNaniara, New  Orleans,  La  .......... 

Cents. 

Cents. 

Cents, 

Cents. 

Cents. 
13 

(i«*or^e  Jur^^ens,  New  Orleans,  La 

15.90 
14.75 
15 

15.92 

TiioniaM  Eifan.  ir..  New  Orleans.  La.......... 

16 

16 

15.75 
15 

S.  D.  Moodv.  New  OrleanH.  La....... ......... 

J.  D.  Willis,  St.  James,  La 

14 
14 

12.60 
16 

C.  K.  Snn»v.  Jesuits  Bend.  La 

15 
12.90 

Michael  Culien.  New  Orleans.  La  ............ 

11.47 

Thomas  B.  Cleary,  New  Orleans,  La 

12.48 
• 

Name  and  address  of  bidder. 

Butler. 

Orange. 
Farm. 

Pelas. 

Rodey. 

Booth. 

GfM.  E.  Booth.  Trinm'Dh.La 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 
15.00 

Robt.  Mi'Xaroara.  New  Orleans.  La  .......... 

X3.00 
14. 25 
n.47 

a  14. 75 

•  «  •  •  ^«  •  •  •  • 

al3i 
14.76 

a  15. 50 

a  13. 75 

Georce  Juricens.  New  Orleans.  La 

Michael  C"Uen.  Naw  OrleAim,  La 

•  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  Engineer  Office, 
New  Orleans,  La,,  November  10, 1898, 

8. — Abstract  of  proposals  received  in  response  to  advertisement  dated  October  29, 1898, 
pened  this  day  by  Maj,  J.  H.  Willard,  Corps  of  Engineers,  for  levee  work  in  the  Fourth 
istrict,  improving  Mississippi  River, 


Name  and  address  of  bidder. 

St.  Ann.     St.  Rosalie. 

1 

Treada- 
way. 

Butler. 

"W"ade  Sros.  Construction  Co.. St.  Louis........ 

Cents. 

Cents, 
a  13. 50 
14.22 
13.70 

Cents. 
16 

Cents, 

Cteorire  Jurirens. New  Orleans.  La  ............. 

W.  F.  Barbonr  &  Son.  New  Orleans 

M^ichael  Cnllen.  New  Orlfsn*.  La , 

a*  13. 25 

<in.88 

11.88 

•  Accepted.    Prices  bid  are  per  cubic  yard* 
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United  States  Enginbbr  Offick, 
New  0rUan9,  La.^  December  gS,  1898, 

No.  9. — Ahetmet  ofprapoeaU  received  in  reeponee  to  advertieement  dated  December  13^  1S9S, 
opened  ikis  day  by  Capi.  Henry  Jerrey,  Corpa  of  Engineere,  for  levee  work  in  the  Fourth 
distriot,  improving  Mieeiaitippi  Biver. 


Na 

N«m0  and  addroM  of  bidder. 

Robertson. 

Roder 

Section  1. 

Sections. 

ExtcnsioiL 

1 

W.  O.  Flvnn.  New  Orleans.  La -••.- 

OenU 
3L75 

OmUt. 
3L75 

OmU 

s 

Robt. M V N amara. New  Orltwns.  La  ......................... 

•  17 

s 

W.  V.  Barbour  A,  Son.  New  Orleans.  La 

022 

•22 

4 

•T- T;.-  Riiraa.  Bwaa.  Tja. 

19:75 

•Accepted.    Prices  bid  are  per  onbio  yard. 

Unitrd  States  Enginerr  Office, 

.^etr  Orlcane,  La.,  February  11, 1899, 

No.  10. — Aheirad  of  proposals  received  in  response  to  advertisement  (drcMUtr)  dated 
February  1,  1899,  opened  this  day  by  Capi,  Henry  J(Teey,  Corps  of  Engineers,  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River, 


No. 


1 
2 
8 


Name  and  address  of  bidder. 


Clark  8l  Reagan,  Goldman,  La. 
T.  A.  Helf;asoD,  Ootilmsn,  La  . 
H.  J.  Loonam,  Goldman,  La  . . . 


Palmjr'Ta 
lalaod. 


16.23 
10.  Sa) 
11.40 


A  Accepted.    Prices  bid  are  per  cubic  yard. 

United  States  £nginf.rr  Ofi'icr, 

New  Orleans^  La,,  Febrnary  20, 1899. 

No.  W,-— Abstracts  of  proposals  received  in  response  to  advertisement  (cirt^lar)  dated 
February  7,  1899,  opened  this  day  by  Capt.  Henry  Jervey,  Corps  of  Engineers,  for  levee 
work  in  the  Fourth  district,  improving  Mississippi  River. 

PONTCHARTBAIN  LEVEE  DISTRICT. 


No. 

Name  and  address  of  bidder. 

Sections.       ^ 

72 

73 

74 

76 

76 

77 

78 

1 
2 

W.  0.  Flynn,  New  Orleans,  La 

H sarin  &.  O'Connor,  Baton  Ronge,  La. 
Clark  &  Reagan,  Red  River  Lauding, 
La. 

Centt. 
23.7 
17.60 

a  13. 23 

Centt. 
23.7 

Cents, 
23.7 

Oent*. 
23.7 

OenU, 
23.7 

CentM. 
23.7 

CmnU, 
2B.7 

8 

al3.23 

alb 

12.45 

12.45 

al2.45 

12.45 

•  Accepted.  Prices  bid  are  por  oablo  yard. 
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Appendix  4  J. 

of  contracts  in  force,  Fourth  districtf  improving  Mississippi  Biver,  toith  names  of 
ntractorSf  dates  of  approval  of  contracts,  dates  of  beginning  work,  expiration  of  time 
r  completion,  and  extensions  granted. 


NamA  of  lovee. 


Kcnipe 

Enperanza,  fiectioxis  2  to  4,  inclusive 

AHoley,  sections  1  to  11,  inclasive 

Nina,  soctionB  6  and  8 

Beuiilien  to  Antonio,  sections  1,  2,  and  5 

M  iHsonri,  sections  2  to  4.  inclusive 

Australia,  sections  1  ^na  2 

Hyiuelia  to  Kiilona,  sections  1  to  6,  inclusive 

]*elican  to  Flagtown,  section  5 , 

Lone  Star 

Louisa,  section  2 

Doopersville , 

St.  Ann 

St.  Rosalie,  sections  1  and  2 , 

Ballay  to  Orange  Farm,  section  4 

Pelas 


1. 

1. 

Ko<ley 1, 

BiK>th 


Below  Cairo. 


Miles.    Bank. 


Se<'l  ions  7  and  9,  Pon  bohartrain  district 

sections  i8  to  SO  and  97  to  103,  inclusive,  Pontchar- 
train  dintrict. 

Jorinne,  sections  1  and  2 

L'oydras,  section  2 

Caernarvon,  sections  2  and  8 

.  8t«el  towboat 

t  decked  iMurges 


>teel  hnll,  eto.,  for  dredge  The  Ram. 


657 

711 
724 
806 
836 
840 
846 
930 
936 
942 
043 
944 
985 
999 
023 
032 
a35 
039 
836 
861 

972.5 

978 

978.5 


B. 
R. 
B. 
R. 
R. 
B. 
R. 
R. 
R. 
R. 
R. 
R 
B. 
R. 
R. 
R. 
R. 
R. 
L. 
L. 

L. 
L. 
L. 


I 


Contractor. 


Helgason  Bros. 
Batt  O'Brien. 
John  Soott  it  Sona. 
F.  M.  McLaughlin. 
M.  L.  Linnan. 
I.  R.  Bobbitt 
M.  L.  Linnan. 

Hayes  Bros. 


Donovan  St  Daly. 

James  A.  Andrews  &.  Son. 

Michael  Cullen. 

Wade  Broa.  Constniction  Co. 

Victor  Adema. 


\ 


Robert  McNamara. 


Israel  R.  Bobbitt. 
Michael  Sanick. 

George  Jnrgens. 

John  F.  Meyer. 

Thomas  Egan,  Jr. 

The  Iowa  Iron  Works,  Lim- 
ited. 

Cincinnati  Marino  Rwy.  Co. 

SpringBeld  Boiler  and  Man- 
ufacturing Co. 


Kame  of  levee. 


Ceinpe 

Csperanza,  sections  2  to  4,  inclusive 
LHliley ,  sections  1  to  11,  inclusive. . . 

» ilia,  sections  6  and  8 

tejiulien  to  Antonio,  sections  1,2, 

nud  5 

f  iAHonrl,  sections  2  to  4,  inclusive  . 

i  UHtralia,  sections  1  and  2 

[yniclia  u>  Killona,  sectiona  1  to  5, 

inc-Iunive 

vlican  to  Flagtown,  section  5 

rOue  Star 

oiiina,  section  2 

oopersville 

t.  Ann 

b.  Rosalie,  sections  1  and  2 

allay  to  Orange  Farm,  section  4 . . . 

ehis 

otley 

ooth 

actions  7  and  9,  Ponchartraln  dis- 
trict  

actions  48  to  50  and  97  to  103,  inclu- 

si  ve,  Ponchartraln  district 

)rinne,  sections  1  and  2 

Dydras,  section  2 

lomarvon,  sections  2  and  3 , 

steel  towboat , 

decked  barges 

«el  hnll,  etc.,  for  dredge  The  Bam. 


Date  of  ap- 
proval. 


Oct  21,1898 
Nov.  14,1898 
Nov.  5.1898 
Feb.  11,1898 

Dec  29,1898 
Oct  24,1898 
Deo.   29,1898 

fNov.  10,1898 


Date  of  begin- 
ning  work. 


Nov. 

Oct 

Jan. 

Apr. 

Nov. 


5,1898 
24,1898 

6, 1898 
26, 1899 
17,1897 


Nov.  22,1898 


Sept  16, 1897 


Jan. 

Nov. 

Nov. 

Nov. 

Mar. 

Jan. 

Mar. 


81, 1898 

10, 1898 
8.1898 
5. 1898 

29, 1898 
6,1809 

26,1899 


Sept  6,1898 
Oct  24,1898 
Nov.  21,1898 
Jan.   15,1898 

Oct    10,1898 

do 

do 


Date  of  expira- 
tion of  con- 
tract. 


...do 


do 

do 

Nov.  29,1898 
Dec.  5, 1898 
Jan.   15,1898 

Nov.  25,1898 


Sept    1,1897 

Jan.  15,1898 
Oct  25,1898 
Oct    31,1898 

do 

Mar.  20,1898 
Feb.  27,1899 


Dec.   31,1898 
Mar.    1,1899 
. ....do  ....... 

Jan.     1, 1899 

Miur.    1,1899 

do 

do 


■VS..QO  ••■■■•■ 


do 

do 

do 

do 

Feb.     1,1898 

Mar.    1,1899 


Mar.    1,1898 

Jan.  1, 1899 
Mar.    1, 1899 

do 

do 

Aug.  4,1898 
Mar.  1, 1899 
July  39,1899 


Extonsion  of 
time  granted. 


Apr.    1, 1899 

May     1, 1899 
June   1, 1899 


May    1, 1899 


May    1, 1899 


Mar.    1,1899 
June  20, 1899 


o^ 
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INDEX. 


[The  references  tn  roman  are  to  part  (or  volnme)  and  tboeo  in  arable  to  page.] 


Acts  of  Ckm^ess.    See  Laws. 

Acnshnet  Biver,  Mass.     See  New  Bedford. 

Agato  Bay,  Minn.,  improvement  of  harbor 1,440:  in,2606 

Annapee  Harbor  and  River,  Wis.: 

Constmction  of  bridge  atAlgoma i,  623 

Improvement  of  harbor i,  482;  iv,  2761 

Alabama  River,  Ala.,  improvement  of i,  299;  ii,  1676 

Albany,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  163;  n,  1815 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,229;  n,  1481 

Albemarle  Sound,  N.  C: 

Improvement     of     waterway    to    Norfolk,    Va.,    via    Currituck 

Sound 1,229;  n,  1481 

Improvement   of    waterway    to    Norfolk,    Va.,    via    Pasquotank 

River  i,  228;  n,  1480 

Alblna,Oreg.,  harbor  lines i,  89;  iv,  8261 

Alburg,  Vt. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Alexandria,  Va.,  removal  of  wreck  in  Potomac  River  near i,  222;  n,  1442 

Algoma,  Wis.,  bridge  of  city  of i,  622 

Alhamlnra  Slough,  Oal.,  construction  of  bridge  across i,  622 

Allegheny,  Pa.,  harbor  lines i,89;  in,2449 

Allegheny  River,  Pa.: 

Construction  of  locks  and  dams i,421;  m,2404 

Lnprovement  by  open-channel  work if  422;  ni,2410 

Improvement  of  Pittsburg  Harbor i,419:  iii,2897 

Survey  of i,428;  in,2411 

Alligator  Creek  or  River,  S.  C: 

Examination  and  survey  to  Charleston .-.      i,265 

Examination  and  survey  to  EstherviUe-Minim  Creek  Canal 1, 265 

Alligator  Head,  Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor,      i,  846 

Allouez  Bay,  Wis.  (weDuluth) i,449;  ra,2611 

Alloway  Cieek,  N.  J.,  improvement  of i>175;  ii,1358 

Alpena  Harbor,  Mich., improvement  of i»611;  iy,2983 

Alsea  River,  Oreg.,  improvement  of i>574;  rv,8212 

Altamaha  River,  Ga.,  miprovement  of 1)261;  ii,1578 

^Ztiena  (steamship),  removal  of  wreck  of i»147;  n,1276 

Alviso  Harbor,  Ciu., improvement  of i,554;  iv,8161 

Amite  River,  La.,  improvement  of i,320;  n,1837 

Anacostia  River,  D.  C.,  survey  of i,222;  ii,144d 

Andote  River,  Fla.,  improvement  of i,285;  ii,1688 

Anderson,  Addie  M.  (schooner) ,  removal  of  wreck  of i,  96, 1146 

Andura  (Nandua)  Creek,  Va. ,  improvement  of    i,  228:  n,  1479 

Angola  (schooner),  removal  of  wreck  of 1,96,1144 

Anna  Maria  (schooner),  removal  of  wreck  of •• • i,182;  0,1367 

1 
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AmijCape,  Masi.: 

Harbor  of  ref age  at  Sandr  Bay,  ooDfltmction  of  — .....•• ....  1,85,10(4 

Piers  and  breakwater  at  Bockport,  examination  and  rarvej L^l 

BeeorreT  and  estimate  of  oost  at  breakwater,  Sandy  Bay i,s2 

^nn,Com^ui  (pongy),  removal  of  wreck  of i,202;  n,\^ 

Anne  Amndel  Connty.  Md.,  bridge  of I,d24,ed6 

Annemessex  River,  Md.: 

Harbor  lines  at  Crisfield 1,39;  n,lS» 

Wreck  at  Crisfield,  removal  of 1.202;  ii,l»; 

Apalachioola  Bay  and  Biver,  Fla.: 

Lnprovement  of  bay i,  289;  ii,l(U9 

Improvement  of  river,  including  the  Gut-off 1,290;  ii,\ty^ 

Appomattox  River,  Va.,  improvement  of i,226;  ii,14:c 

Appoquinimink  River,  DeL,  improvement  of i»185;  u^lZli 

Appropriations.    See  Rivers  and  harbors. 

Aqueduct  Bridge,  Washington,  D.  C: 

Boulevard  to  Mount  Vernon,  Va - 1,42 

Repair  of I,<t26;  vi,3T:: 

Aquia  Creek,  Va.,  improvement  of i«210;  ii,14£> 

ATMia^g  Hsjrbor  and  Pass,  Tex. : 

Estimate  of  oost  of  improvement I,d45;  n,19T3 

Improvement  of  f|ass i«844;  n,197^ 

Arcadia,  Mich.,  examination  and  survey  at 1,50) 

Arch  £U)ck,  San  Francisco  Harbor,  Oal.,  removal  of 1,554;  rv,81(S 

Arkansas  River,  Ark.  and  Ind.  T.: 

Bridge  at  Little  Rock,  Ark.,  construction  of i,6l7 

Gauging  («ee  Mississippi  River) 1,88,800;  n,2033 

Improvement  of i,363;  n,20«l 

Removal  of  obstructions i,3^;  n,20i3l 

Arlingtonestate,Va.,memorial  bridge  across  Potomac  River  at.  1,42,827%  vi,377t 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Examination  and  survey i,  164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  IdiH 

Arthur  Lake,  La.,  (see  Mermentau  River) i,829;  n,  1831 

Ashepoo  River,  S.  G.,  removal  of  wrecks i>255;  il,15.iO 

Ashland  Harbor,  Wis.,  improvement  of i,451;  in,27it^ 

Ashley  River,  S.  C, removal  of  wreck 1,254;  n,1559 

Ashtabula  Harbor,  Ohio: 

Improvement  of 1,588;  iv,S068 

Water  levels i,687;  vi,8859,38Sl 

A^  (schooner) ,  removal  of  wreck  of 1,96,1144 

Assawaman  Bay,  Del. ,  imivrovement  of  waterway  via i,  190;  n,  1381 

Assistants, civilian,  to  engineer  officers, equipment  of 1,8,664 

Assonet  River,  Mass.,  examination  and  survey i,97 

Atchafalaya  Bay  and  River, La.: 

Rectification    of    river    mouth    by    Mississippi    River    (Commis- 
sion  1,616;  v,3291,3S36 

Survey  of  bay i,339 

Augusta,  Gte.: 

Alteration  of  bridge  across  Savannah  River 1,624.635 

Improvement  of  Savannah  River  above 1,259;  n,  1571 

Improvement  of  Savannah  River  below i»257;  n,  1567 

Anx  Bees  Scies  Lake, Mich.  (#06  Frankfort) i,601;  iy,2944 

B. 

Back  0>ve,  Portland,  Me.  (see  Portland) 1,55,104! 

Back  River, Me.  (see  Sasanoa  River) i, 55,1040 

BMraduce  River,  Me.,  improvement  of 1,48,1031 

Butimore  Harbor,  Md.: 

Bridge  across  Stone  House  0>ve,  ChirtlB  Bay,  alteration  of i,  624, 626 

Defenses  of i,28,ae 

Harbor  lines  at  Sparrows  Point... i,89;  n,  1410 

Improvement  at  Spring  Garden 1,205;  n,  1410 

Improvement  of  channel  to 1,203;  n,  1405 

Improvement  of  channel  to  Chirtis  Bay 1*204;  ii,1409 

Wreck  in  Ck>lgate  Creek,  removal  of I»206;  11,1410 
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Bar  Harbor,  Me.: 

Coimtniction  of  breakwater 1,46,1022 

Defeiuesof i,  16, 685 

Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams i,  446;  ili,  2584 

Bartholomew  Bayou,  La.  and  Ark. ,  improvement  of i,  852;  n,  2000 

Bass  River,  Mass.: 

Examination  and  survey  of  harbor 1,07 

RemoviU  of  wrecks  near  light  station 1,96,1144 

Bastrop  (Bostrop)  Bayon,  Tex. ,  examination  and  survey i,  846 

Bath,  Me.,  removal  of  wreck  in  Kennebec  River  at 1,62,1049 

Battalion  of  Engineers 1,6,657 

Batteries: 

Dynamite 1,12 

Gun  and  mortar i,10 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  144;  u,  1266 

Bay  Shore,  Long  Island,  N.  Y. ,  examination  and  survey i,  142 

Beach  Channel,  Jamaica  Bay,  N.  Y. ,  construction  of  bridge  across i,  621 

Beachridge,  111.    See  Beechridge. 
Beaufort  Harbor,  N.  C: 

Defenses  of 1,26,846 

Improvement  of i,288;  ii,1498 

Improvement  of  waterway  to  Newbem i,237;  ii,1497 

Improvement  of  waterway  to  New  River i,289;  n,1499 

Beaufort  Harbor  and  River,  S.  C. : 

Channel  to  Savannah,  Ga.  (aee  Savannah) i,255;  n,1559 

Improvement  of  river i,254;  n,1548 

Removal  of  wreck  near  naval  station i,255;  n,1550 

Beechridge,  HI.: 

Prevention  of  break  in  Mississippi  River  at.. 1,878;  in,2088 

Survey  for  preventing  break  in  Mississippi  River  at i,  875 

Belle  River,  Mich. : 

Construction  of  bridges  at  Marine  City 1,628 

Improvementof 1,517;  iv,2996 

Bellevue,  Iowa,  survey  of  Mississippi  River  opposite i,  877 

Bell,  Lavinia  (schooner),  removed  or  wreck  or. 1,62,1049 

Beverly  Harbor,  Mass.,  examination  and  survey i,81 

Big  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  190;  u,  1881 

Big  Barren  Kiver ,  Ey. ,  operating  and  care  of  locks  and  dams l,  446;  m,  2584 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of i,488;  in,2501 

Improvementof  LevisaFork i,436;  m,2511 

Improvement  of  Tug  Fork 1,436;  ni,2508 

Operating  and  care  of  lock  and  dam 1,435;  in,  2505 

Big  Sunflower  River,  Miss.: 

Improvementof : 1,359;  n,2022 

Survey  of i,862 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of i,  39 

Biloxi,  Miss.,  survey  for  channel  from  Ship  Island  Pass  and  Harbor,  i,  317;  n,  1787 

Bismarck,  N.  Dak.  (see  Missouri  River) i,887;  in,2219 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,492;  iv,2918 

Black  River,  Ark.  and  Mo.: 

Construction  of  bridge  at  Pocahontas,  Ark 1,618 

Improvementof i,867;  li,2040 

Black  River,  La.,  improvementof i,850;  n,1994 

Black  River,  Mich.: 

Improvement  at  mouth i,515;  iv,2992 

Improvement  at  Port  Huron 1,515;  iv,2998 

Black  River,  N.  C,  improvement  of 1,240;  n,1502 

Black  River,  Ohio: 

Construction  of  bridge  at  Lorain 1,621 

Imnrovement of  Lorain  Harbor i,529;  iy,8055 

Black  Rock  Harbor,  N.  Y.,  improvement  of i,540;  iv,8114 

Black  Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of i,623 

Canal  to  Five-mile  Creek,  survey i,817;  n,1730 

Improvement  above  Tuscaloosa » i,304;  n,  1702 

Improvement  below  Tuscaloosa i,305;  n,1708 

Operating  and  care  of  locks  and  dams i,805;  n,1703 

Blackwater  River,  Fla.  and  Ala.,  improvementof i»297;  u,1678 
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Block  Island,  R.  L: 

Construction  of  harbor  of  refuge ....  1,91,1119 

Improyement  of  Great  Salt  Pond 1,95,1141 

Block  Island  Sound,  R.  I.,  remoVal  of  wreck i,1144 

Blood  River,  La.  («ee  Tickf aw  River) i,319;  n,1885 

Boards: 

Endicott  Board 1,9 

On  torpedo svstem 1,5,649 

The  Board  of  Engineers... 1,5,645 

Boats.    See  Dredge  and  Snag  boats  and  Wrecks. 

Boca  Grande,  Fla.,  examination  and  survey L^":! 

Boeuf  River,  La.,  improvement  of i, 353:  11,200:2 

BogueChitto,  La.,  improvement  of i,316;  ii,lT29 

BogueFalia,  La.,imi>roTementof i,318;  ii,18$$ 

Bogue  Sound,  N.  C,  improvement  of  waterway  via. i,239;  ii,1499 

Boothbay  Harbor.  Me.,  examination  and  survey 1,62 

Boston  Harbor,  Mass.: 

Bridge  across  Charles  River,  construction  of .     i,^i 

Bridge  across  Mystic  River,  construction  of i,6£ 

Defenses  of i,18,7C*y 

Harbor  lines  in  Charles  River i,  39, 1098,  IHX 

Improvement  of - 1,71,1074 

Bostrop  Bayou,  Tex., examination  and  survev i,346 

Bo^evard  between  Washington,  D.  C. ,  and  Moxmt  Yemon,  Yn i,42 

Brandy  wine  River,  Del. ,  construction  of  bridge  at  Wilmington i,8S3 

Brazos  River,  Tex.: 

Estimate  of  cost  of  improvement  of  mouth,  near  Yelasco i,  346;  n.  W^ 

Improvement  at  moutn i,343;  ii,ll*rv 

Improvement  between  Yelasoo  and  Richmond i,  343, 344;  n,  lUTi 

Brazos  Saoitlago  Elarbor,  Tex.,  examination  and  survey i«346 

Breton  Biay,  Md. ,  examination  and  survev i,233 

Bridge  Creek  Landing,  Ya.,  damage  to  Grovemment  wharf i,633;  vi,3i>42 

Bridf^eport  Harbor,  Conn. : 

Defenses  of 1,20.747 

Estimate  of  cost  for  channel  extension i,  124, 1197 

Etarbor  lines , i,S9,ll» 

Improvement  of 1,112,11(3 

Bridges  across  navigable  waters: 

Alteration  of 1,40,624.635 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,626;  vi,S77: 

Construction  of «.  i,89,61S 

Examination  of  Cong^ressional  bills  authorizing  construction  of i,  39 

Examination  of  plans  and  locations 1,39,618,6^ 

Memorial  bridge  at  Washington,  D.  C 1,42,637;  vi,377» 

Obstructing  navigation 1,40,624,6^ 

Stone  bridge  across  Sakonnet  River,  R.  I. ,  alteration  of 1,87, 1120 

Bristol  Bar,  Patuxent  River,  Md. ,  examination  and  survey i«223 

Broad  Creek  River,  Del.,  improvement  of i,196;  n,13S9 

Broadkiln  River,  Del.,  improvement  of 1,190;  n,13S0 

Broad  Sound,  Boston,  Mass.  (see  Boston) 1,73,1074 

Bronx  River,  N.  Y. : 

Improvement  of i,128;  n,1217 

Removal  of  wreck i,147;  n,127^ 

Brooklyn,  N.  Y.,  removal  of  wreck i,147;  n,127S 

Brooklyn  and  Jamaica  Bav  Turnpike  Company,  bridge  of i,  62: 

Browns  Creek,  Sajrville,  N.  Y.,  improvement  of i,140;  n,1247 

Brunswick  Harbor,  Qa.: 

Defenses  of i,27,8^ 

Examination  and  survey i,267 

Improvement  of Ifi364;  n,  lo^i 

Bncksport  Harbor,  Me.,  examination  and  survey i,«fi 

Bucksport  Narrows,  Penobscot  River,  Me. ,  examination  and  survey .        i,  62 

Buffalo,  N.  Y.: 

Bridges  across  Niag^a  River,  construction  of 1,619 

Harbor  lines  at  West  Seneca i,89;  iv,812? 

Improvement  of  channels  in  waters  connecting  Qreat  Lakes..  i,505;  iT,2d.v 
Improvement  of  entrance  to  Erie  Basin  and  Black  Bock  Harbor  i,  540;  rv,  3114 

Improvement  of  harbor i,588;  iv,3101 

BufEalo  Bayou,  Tex.,  improvement  of 1,840;  ll,1961»  1964, 1967 
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Buffalo  Fork,  Snake  Biyer,  Wyo. ,  road  to  Fort  Washakie i,  640;  vi,  8881 

Buffalo  Fork,  White  River,  Ark. ,  improvemeut  of i,  365;  li,  2037 

Buildings,  public,  and  grounds,  District  of  Columbia i,  682 ;  vi,  8811 

Burlington  Harbor,  Vt.,  improvement  of i|148;  n,1289 

Battermilk  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,144;  ii,1266 

Bemovalof  wreck i»U7;  n,1278 

O. 

Cache  River,  Ark.,  improvement  of 1,866;  n,2089 

Cache  River,  111.: 

Prevention  of  Mississippi  River  from  breaking  into i,  878;  in,  2088 

Survev  for  preventing  Mississippi  River  from  breaking  into i,  875 

Caddo  Lake, Tex. and  La.  (see  Cypress  Bayou) i,350;  n,1902 

Cairo,  ni.: 

Prevention  of  break  in  Mississippi  River  near i,  878;  m,  2088 

Survey  for  preventing  break  in  Mississippi  River  near i,  876 

Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  380;  n,  1858 

California  D6bris  Commission i,618;  vi,8747 

Caloosahatohee  River,  Fla.: 

FiXaminatAons and  surveys i,288 

Improvement  of i,  278;  n,  1625 

Calumet  Harbor  and  River,  HI.  and  Ind. : 

Bridge  near  Chicago,  111.,  construction  of  1 1,622 

Bridgeat  Hammond,  Ind., reconstruction  of 1,628 

Harbor  lines  at  Calumet i,39;  iv,2891 

Improvement  of  harbor i,477;  iv,2888 

Improvement  of  river i,478:  iv,2888 

Calumet  Western  Railway  Company,  bridge  of i,622 

Cambridge,  Mass. : 

Construction  of  bridge  across  Charles  River i,620 

Harbor  lines  in  Charles  River 1,89,1100 

Camden, Me., examination  and  survey  of  harbor i,62 

Camden,  N.  J.: 

Improvement  of  Cooper  Creek i,  177;  n,  1860 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on  1,168;  11,1828,1880 

Canadian  canid,  Sault  Sto.  Marie,  Out.,  commerce  through 1,507;  iv,2978 

Canals,  etc.  (see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,229;  n,1481 

Allegheny  River,  Pa.,  locks  and  dams 1,421;  m, 2404 

Appropriation  for  operating  and  care i,88 

Barren  River,  Ky.,  locks  and  dams 1,446;  m,2584 

Big  Barren  River,  Ky.,  locks  and  dams i,446;  in,2584 

Big  Sandy  River,  W.  Va.  and  Ey.,  locks  and  dams..  1,438,485;  m, 2501, 2505 
Black    Warrior     River,     Ala.,     above     Tuscaloosa,     locks     and 

dams 1,804,305;  n,1702,1708 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa,  locks  and  dams. .  i,  805;  n,  1708 

Black  Warrior  River,  Ala.,  to  Five-mile  Creek 1,817;  n,1780 

Canadian  canal,  Sault  Sto.  Marie,  Out. ,  commerce  through i,  507;  iv,  2978 

Cascades  Canal,  Columbia  River,  Oreg 1,584,586;  iv,  8222, 8224 

Chicago  Drainage  Canal,  111 i,40 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via i,287;  n,  1497 

Colorado  River,  Tex.,  canal  around  raft 1,840 

Columbia  River,  Oreg.,  Cascades  Canal 1,584,586;  iy,8222.3224 

Coo6aRiver,Ga.  and  Ala.,  looks  and  dams 1,800,802;  11,1682,1692 

Cumberland  River  above  Nashville,  looks  and  dams i,  899;  in,  2242 

Ctmiberland  River  below  Nashville,  locks  and  dams i,  897 ;  m,  2288 

Davis  Island  Dam,  Ohio  River,  Pa 1,418;  ra,2347 

Des  Moines  Rapids  Canal  and  i>ry  Dock,  Mississippi  River i,876;  in,2160 

Dismal  Swamp  Canal,  Va.  and  N.  0. ,  waterway  via i,  228;  n,  1480 

Duluth  Canal, Minn 1,449;  m,2611 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks 1,686;  yi,8859 

Estherville-Minim  Creek  Canal,  S.  C.  (see  also  Santee  River) .  i,  249, 255;  n,  1532 

Fox  River,  Wis.,  locks  and  dams 1,471,478;  iv,  2789, 2794 

Gkdena  River,  HL,  lock  and  dam 1,877;  m,2168 
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Grand  Rapids  Lock  and  Dam,  Wabash  River 1*444;  iii,2Sr4^ 

Qreat  Kanawha  River,  W.  Va.,  locks  and  dams i, 427, 420;  m,  2470, U<y 

Green  River,  Ky.,  Lock  No.  2,  atRomBey if  445;  in,3.%l 

Green  River  Ky.,  Lock  No.  6 1,446;  iii,2583 

Green  River,  Ky.,  locks  and  dams,  operating  and  care i,  446;  m,  25i^ 

Illinois  and  Mississippi  Canal,  m 1,482,484;  iv,2853,2i^^ 

Illinois  River,  m,  locks  and  dams -     1,480,482;  iv,2841,2SI$ 

Kampsville  Lock  and  Dam,  Illinois  River, m i,482;  rv,38l9 

Kentucky  River,  Ky.,  locks  and  dams 1,437,430;  in,2S13,3^! 

Lagranffe  Lock  and  Dam,  Illinois  River,  III i,482;  rv,^9 

Little  Kanawha  River,  W.  Va. ,  locks  and  dams i,  425, 426;  in,  2474, 2476 

Lonisville  and  Portland  Canal,  Ky. 1,440,442;  in,2545,2965 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  harbor  of  rdfnge i,  461 ;  iv,  274d 

Michigan  Lake  to  Stnrgeon  Bay,  Wis. ,  improvement  of i,  460;  iv,  2737 

Michigan  Lake  to  Stnrgeon  Bay,  Wis.,  operating  and  care i,  461 ;  rv, 27iS 

Minim  Creek-Estherville  Canal,  S.  C.  (see  also  Santee  River) .  i,  240, 255;  n,  1533 
Mississippi  River,  between  St.  Panl  and  Minneapolis,  Minn.,  lock  and 

dam 1,378;  m,2173 

Mississippi  River,  Des  Moines  Rapids  Canal  and  Dry  Dock i,  376;  in,  2160 

Mississippi  River,  reservoir  dams 1,870,380;  iii,2182,2190 

Mississippi  River  to  Lake  Snperior 1,436 

Monongahela  River,  W.  Va.  and  Pa 1, 417, 418, 410;  m,  2378, 2875,  ^76 

Morgan  Canal,  Tex. ,  improvement  of  waterway  via i,  840;  n,  1961, 1964 

Morgan  Canal,  Tex.,  operating  and  care 1.841;  ii,1965 

Mosqnito  Creek  Canal,  S.  C.  (see  Santee  River) i,249;  n,15.£ 

Mnscle  Shoals  Canal, Tennessee  River,  Ala i,406;  Ta^22Si 

MnskingnmRiver,  Ohio,  locks  and  dams 1,423,424;  111,2454,245: 

Ohio  River,  Davis  Island  Dam,  Pa 1,418;  iii,2S4: 

Ohio  River,  Lonisville  and  PortUmd  Canal,  Ky i,  440, 442;  m,  8545, 2S«5 

Ohio  River,  movable  dams 1,414;  iii,2&S 

Osage  River,  Mo.  (see  Miasonri  River  Commission) i,  617;  vi,  36(3 

PortEige  Lake  ana  Lake  Superior  canals,  Mich.,  improvement  and 

operating  and  care 1,462,458;  111,2707 

Portage  Lake  and  Lake  Superior  canals,  Mich. ,  wreck i,  456;  m,  273S 

Pnget  Sonnd  to  lakes  Union  and  Washington i,606;  it,8^ 

RockRiver,  111.,  canal aronnd 1,482,484;  iv,2858,28^ 

Rough  River,  Ky.,  lock  and  dam 1,447,448:  m,  2509,2606 

St.  Clair  Plats  Canal, Mich i,618;  iy,2006,20M 

St.  Marys  Falls  Canal, Mich 1,506,507;  iy,2060,296S 

Stnrgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  harbor  of  refuge,  i,  461 ;  rv,  2749 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  i,  460;  rv,  27^ 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating i, 461 ;  rv,  274-3 

Superior  Lake  to  Mississippi  River 1,456 

Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and 

operating  and  care 1,452,458;  111,270: 

Superior  Lake  and  Portage  Lake  canals,  Mich. ,  wreck i,  456;  m,  272:^ 

Tennessee  River,  below  Chattanooga,  canals,  etc i,  403;  m,  2253 

Tennessee  River,  Muscle  Shoals  Canal 1,406;  in,2289 

Tombigbee  River,  below  Demopolis,  AIa.»  locks  and  dams i,  806;  n.  1711 

Union  Lake,  Wash.,  waterway  via i,606;  iv,8271 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,  444;  in,  257? 

Warrior  River,  Ala.,  above  Tuscaloosa 1,304,305;  n,1702,17<ti 

Warrior  River,  Ala.,  below  Tuscaloosa i,805;  0,170? 

Warrior  River,  Ala.,  to  Five-mile  Creek i,817;  u,lW 

Washington  Lake  to  Pnget  Seund 1,606;  iv,8271 

White  River,  Ark.,  locks  and  dams 1,865;  n,208^ 

Willamette  River,  Oreg. ,  canal  and  locls  at  Willamette  Falls i,  59d 

Yamhill  River,  Oreg.,  lock  and  dam 1,601;  it,82^ 

Canapitsit  Channel,  Mass.,  improvement  of 1,86,1117 

Canarsie  Bay,  N.Y.,  improvement  of I9I8O;  n,l^ 

Caney  Creek,  Tex.,  examination  and  survey i,34A 

Cape  Ann,  Mass. : 

Harbor  of  refuge  at  Sandy  Bay,  construction  of l,65,106i 

Piers  and  breakwater  at  Bockport,  examination  and  survey i,$l 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,8S 

CapeCharlesCity,Va.,  improvement  of  harbor i,227;  ii,1478 
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Cai>e  Fear  River,  N.  G. : 

Defenses  at 1,26,846 

Improvement  above  Wilmixigton i)241;  u,15Q5 

Improvement  at  and  below  Wilmington i,242;  u,15()7 

Northeast  Branch,  improvement  of i>241;  ii,1504 

Cax>e  Pori>oi8e  Harbor,  Me. : 

ESstimateof  cost  of  improvement I,62,10(!M) 

Improvement  of 1,58,1045 

Gape  Vincent  Harbor,  N.Y., improvement  of ii547;  rv,8145 

Garqninez  Strait,  CaL ,  examination  and  snrvey  of  channel  to  Gk)lden  Gate .      i,  561 

Carrabelle  Bar  and  Harbor,  Fla.: 

Examination  and  survey  of  East  Pass 1,803 

Improvement  of 1,288;  n,1647 

Garriages,  gnnandmortar i,10 

Garters  Greek,  Va.,  examination  and  snrvey 1,228 

Gamthersville,  Mo.  (aee  Mississippi  Biver  Gommission) i,  616;  v,  8291, 8886 

Garvers  Harbor,  Vinalhaven,  Me. ,  improvement  of i,62, 1087 

Gascades  Canal,  Golnmbia  River,  Oreg.: 

Constmction  of  ..'. i,  584;  iv,  8222 

Operating  and  care ..-  i,586;  nr,8224 

GentennialLake,  Miss,  (see  Yazoo  River) i,357;  ii,2015 

Ghamplain  Lake,  N.  Y.  and  Vt: 

Brid^across,  constmction  of i,619 

Bnrlmgton  Harbor,  improvement  of i,148;  n,1289 

Defenses  on  (8ee  Great  Lakes) i,  83, 975 

Narrows,  improvement  of i,  150;  n,  1292 

North  and  South  Hero  islands,  improvement  of  channel  between i,  148 

Cfhapman,  C,  C.  (barge),  removal  of  wreck  of i,282;  n,1484 

Gharles  River,  Mass.: 

Gonstmction  of  bridge  at  Cambridge i,620 

Harbor  lines  at  Boston  and  Cambridge 1,89,1098,1100 

Improvement  of  {see  Boston)  1,72,1077 

Charleston  and  Western  Carolina  Railroad  Company,  bridge  of i,  624, 625 

Charleston  Connty,  S.  G.,  bridgeof i,625 

Charleston  Harbor,  S.  G.: 

Defenses  of i,  26, 859 

Examination  and  snrvey  to  Alligator  Creek 1,255 

Improvement  of i,252;  ii,1542 

Plan  and  estimate  of  cost  for  improvement  of  entrance i,255;  u,1551 

Charlevoix  Harbor,  Mich., improvement  of i,508;  rv,2946 

Charlotte  Harbor,  Fla.: 

Examination  and  snrvey i,288 

Examination  and  snrvey  of  inside  passage  to  Pnnta  Rasa i,  288 

Improvement  of i,279;  n,1626 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,  544;  rv,8180 

Water  levels i,637;  vi,8859,8862 

Charts: 

Military  and  other  maps 1,689,640 

Northern  and  Northwestern  Lakes i,688;  vi,8851 

Chatham  Harbor,  Mass., improvement  of 1,80,1093 

Chatham  New  Harbor,  Mass.,  removal  of  wreck 1,81,1095 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Golnmbns,  Ga i,298;  n,1660 

Improvement  between  Westpoint  and  Franklin,  Ga i,  294;  n,  1668 

Chattanooga,  Tenn.: 

Improvement  of  Tennessee  River  above i,401;  m,2252 

Improvement  of  Tennessee  River  below i,403;  ni,2255 

Cheboygan  Harbor,  Mich.: 

Examination  and  snrvey 1,522 

Improvement  of 1,510;  rv,2982 

Ghefnncte  River,  La.,  improvement  of i,818;  u,1838 

Chehalis  River,  Wash., improvement  of 1,602;  iv,8266 

Chelsea  Greek,  Boston,  Mass.  (see  Boston) 1,73,1077 

Gheqnamegon  Bay,  Wis.  (|ee  Ashland) i|451;  in,2708 

Chesapeake  Bay,  Md.  and  va.: 

Cape  Gharles  City  Harbor,  Va. ,  improvement  of i,  227 ;  n,  1478 

Hampton  Roads,  Va.,  defenses 1,25,884 
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Chesapeake  Bay,  Md.,  and  Va. — ContiiiTied. 

Bockhall  Harbor,  Md.,  examination  and  snrr^  ........•• ...     1,30? 

Bockhall  Harbor,  Md.,improTement  of I,  201;  n,  l-^ 

Waterway  from  Norfolk,  va.,  to  Albemarle  Sound,  N.  C i,  229;  n,  UM 

Waterway  from  Norfolk,  Va. ,  to  aonnds  of  North  Carolina i,  228;  n,  l#) 

Wrecks,  removal  of i,  232;  n,  14*4 

Chester  River,  Md.,  improvement  of i,  193;  n,  l&g 

Chicago  and  Northwestern  Railway  Company: 

Bridge  of,  across  Embarrass  River,  Wis i,8tl 

Bridge  of,  across  Fox  River, Wis i,  830 

Bridge  of,  across  Manitowoc  River,  Wis l622 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  6dl.  ^ 

Chicago  Drainage  Canal,  111 i,*) 

Chicago  Harbor  and  River,  HL: 

Bridge  near  Ciybonm  Place,  reconstmctioD  of i,<»3) 

Bridges  across  Calnmet  and  Little  Calnmet  rivers,  constrnction  of i,  ^ 

Bridge  at  Taylor  street,  reconstmction  of i,^ 

Bridge  south  of  Taylor  street,  construction  of i,^ 

Drainage  canal i,40 

Eixamination  and  survey  of  river 1,4-55 

£[arbor  lines  at  Calumet  (South  Chicago)  Harbor i,  39;  rv,  3>V1 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  477;  rv,  ^^ 

Improvement  of  channels  in  waters  connecting  Great  Lakes. .  .  i,  505;  iv,  29^: 

Improvement  of  outer  harbor 1,474;  iv,2>:;: 

Improvement  of  river , _.  i,476;  rv,38;^ 

Survey  of  niinois  and  Des  Plaines  rivers  for  extension  of  navigation  to 

Lake  Michigan • i,485;  iv,2S9iJ 

Wreck  in  North  Branch,  removal  of i,  485;  iv,  2833, 2^6? 

Chicago,  Indianapolis  and  Louisville  Railway  Company,  bridge  of i,6^ 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  Chicago  River  (North  Branch) ,  111 i,@9 

Bridge  of ,  across  Fox  River,  Wis i,6f. 

Chicago  Terminal  Transfer  Railway,  bridge  of i,6:^ 

Chickasahay  River,  Miss.,  improvement  of i,811;ii,17-2>} 

Chief  of  Engineers,  officers  on  duty  in  office  of i,&4l 

Chincoteaffue  Bay,  Va. ,  improvement  of  waterway  to  Delaware  Bay .  i,  190;  n,  13bl 
Chipola  River,  Fla. : 

Improvement  of  lower  river i,290;  n,16>^ 

Improvement  of  upper  river i,291;n,1653 

Chippewa  River,  Wis.,  improvement  of 1.380;  in,2199 

Chitto,  Eiogue,  La.,  improvement  of i,816;n,173S 

Chocolate  Bayou,  Tex.,  examiDation  and  survey i,346 

Choctaw  and  Memphis  Railroad  Company: 

Bridge  of,  across  Arkansas  River,  Ark i,6lS 

Bridge  of ,  across  Fourche  LeFevre  River,  Ark i,61J 

Choctawnatchee  River,  Fla.  and  Ala. ,  improvement  of i,  294;  n,  1664 

Choptank  River,  Md.,  improvement  of i«193;  ^,13!i^ 

Chrutiana  River,  Del.  (see  Wilmington  Harbor) i,182;  n,13^ 

Cincinnati,  Ohio,  survey  of  Ohio  River  at  CuUums  Ripple i,  417;  m,  2^. 

City  of  DtUuth  (steamer),  removal  of  wreck  of i,505;  rv,29>5: 

Cify  o/ Waco  (steamship) ,  removal  of  wreck  of 1,845;  n,197t 

Civilian  assistants  to  engineer  officers,  eouipment  of i,8,6IU 

Claiborne  Harbor,  Md.,  examination  and  survey i,2Ct$ 

Clarksdale,  Miss.,  survey  of  Big  Sunflower  River  up  to i,3€ 

Clatskanie  River,  Greg.,  improvement  of i,  595;  iv,  8247 

Clay  County,  W.  Va. ,  construction  of  bridge  across  Elk  River i,  6^ 

Clear  Creek,  Tex.,  examination  and  survey — i,;Uf* 

Clearwater  River,  Idaho,  improvement  of i,  588;  rv,  3'.*;'l 

Cleveland, Cincinnati, Chicago  and  St.  Louis  Railway  Company,  bridge  of.,  i^^- 
Cleveland  Harbor,  Ohio: 

Bridge  at,  reconstruction  of - i,6?3 

Estimate  of  cost  of  improvement i,586;  iy,30T5 

Harbor  lines i,89;  iv,30^) 

Improvement  of i,530;  rv,3a5T 

Water  levels 1,637;  vi, 8859, 3??«?1 

Clinch,  Fort, Fla.  (see Cumberland  Sound) i,27,8S6 

Clinch  River,  Tenn.,  improvement  of i,408;  ni,33i^ 

Clinton  River,  Mich.,  improvement  of 1,519;  rv,3lpOl 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  watarway  via.  i,  237;  n,  14^7 
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Clubfoot  River, N.CfimproTement  of  waterway  via 1,287;  n,14W 

Clybonm  Place,  Chicago,  Dl.,  bridge  across  Chicago  River i,620 

Ooan jock  Bay,  N.  C. ,  improTement  of  waterway  Tia i,  229;  u,  1481 

Cocheco  River,N.H.,  improvement  of i,59;  1046 

Coenties  Reef,  £ast  River,  N.  Y. ,  examination  and  snrvey 1, 142 

Cohasset  Harbor,  Mass.,  examination  and  snrvey i,  81 

Colchester,  V t. ,  constmotion  of  bridge  across  Lake  Champlain 1, 619 

ColgateGieek,  Md.,  removal  of  wreck  .  i,  205;  n,  1410 

CoZ.  Grtifcb  (tngboat),  removal  of  wreck  of i,147;  n,1277 

Colleton  Connty,S.C.,  bridge  of i,625 

Colorado,  Department  of  the,  reconnaissances  and  explorations i,  689;  vi,  8880 

Colorado  River,  Tex.,  examinations  and  sorveys 1,846 

Columbia,  S.  C. ,  constmction  of  bridge  across  Congaree  River 1, 628 

Columbia,  Department  of  the,  reconnaissances  and  explorations  . . .  i,  989;  vi,  8879 
Columbia  River,  Oreg.  and  Wash. : 

Boat  i^way,  construction  of i,552;  iv,8221 

Cascades  Canal,  construction  of 1,584;  rv,8222 

Cascades  Canal,  operating  and  care i,586;  rv,8224 

Celilo, Oreg.,  improvement  above i,580;  iY,d219 

Gauging i,598;  iv,3250 

Mouth  of,  defenses  at 1,86,998 

Mouth  of,  examination  and  survey i,599 

Mouth  of,  improvement  at 1,595;  iy,8246 

Mouth  to  Willamette  River,  examination  and  survey i,  599 

Moutii  to  W  illamette  River,  improvement  from i,  592;  rv,  8289 

Three-mile  Rapids, improvement  at i,582;  iy,8221 

Tongue  Point, Oreg., improvement  below i,594;  17,8245 

Vancouver,  Wash. ,  to  Willamette  River,  improvement  from. . .  i,  586;  lY,  8229 

Colusa  County  and  town,  Cal. ,  bridge  across  Sacramento  River l,  628 

ComptonCreek,N.  J., improvement  of i,161;  n,1812 

Conanicut  Island,  Narragansett  Bay,  R.  L,  harbor  lines  at  Jamestown. .  i,  89, 1146 

Conecuh  River.  Ala.,  improvement  of 1,298;  n,1674 

Congaree  River,  S.  C. : 

Construction  of  bridge  near  Colxmibla i,628 

Improvement  of If251;  n,1589 

Improvement  between  Columbia  and  Granbv i,  252;  n,  1542 

Congressional  bills  authorizing  construction  of  bridges,  examination  of . .        i,  89 
Conneaut  Harbor,  Ohio: 

Improvement  of i,534;  iv,8071 

Water  levels i,687;  vi,  3859, 8861 

Connecticut,  defenses  of  coast i,  19,  747 

Connecticut  River,  Conn. ,  improvement  below  Hartford i,  104, 1158 

Contentnia  Creek,  N.  C,  improvement  of i,  285;  n,  1492 

Contest  (schooner),  removal  of  wreck  of i,  478;  iv,  2812 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for 1, 615 

Continuing  contracts i,88 

Allegheny  River,  Pa.,  locks  and  dams i>421;  m,2404 

Aransas  Pass,  Tex 1,844;  n,1972 

Ashtabula  Harbor,  Ohio 1,583;  iv,8Q68 

Baltimore  Harbor,  Md 1,203;  n,1405 

Bay  Ridffe  Channel,  New  York  Harbor,  N.  Y. i,144;  n,1266 

Big  Sandy  River, Ky.  and  W.  Va i,488;  ra,2501 

Black  River  (Lorain)  Harbor,  Ohio i,529;  rv,8055 

Black  Rock  Harbor,  Buffalo,  N.  Y 1,540;  rv,  8114 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa i,  305;  n,  1708 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek .  i,  804;  n,  1702 

Boston  Harbor,  Mass 1,71,1074 

Bridgeport  Harbor,  Conn 1,112,1168 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y. .  i,  540;  rv,  8114 

Buffalo  Harbor,  N.  Y 1,588;  iv,8101 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,144;  n,1266 

Calumet  Harbor, 111 i,477;  iv,28d8 

Cape  Porpoise  Harbor,  Me 1,58,1045 

Cas«ades  Canal, (Columbia  River, Oreg 1,584;  rv,8222 

Charleston  Harbor,  S.  0 1,252;  n.l542 

Chicago  River,  111 1,476;  rv,2826 

Christiana  River,  Del 1,182;  n,1869 
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Continuing  contracts— ContinaecL 

dereland  Harbor,  Ohio 1.530;  it, 

Golnmbia  River  at  the  Cascadea,  Qreg i*584;  it,^33 

Congaree  River,  S.  0 i,252;  ii,15^ 

Comberland  River  above  Nashville,  Tenu i,399;  iil3342 

Cnmberland  Sound,  Qa.  and  Fla i,267;  ii,15S8 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound. .  i,  228;  n,  14si) 

Delaware  Bay,  Del.,  harbor  of  refage i,  173;  n.!-^ 

Delaware  River,  N.  J.,  Pa.,  and  Del i,164;  n,13i: 

Detroit  River,  Mich i,520;  iv,a>B 

Dnlnth  and  Snperior  Harbor,  Minn,  and  Wis i*449;  iii,26:: 

Dunkirk  Harbor,  N.  Y i,537;  iv,aJS6 

East  Channel,  New  York  Harbor,  N.  Y  ...  i,142;  ii,VJ6l 

Elizabeth  River,  Va..  to  Pamlico  Sound,  N.  C,  waterway i,  228;  n, H*€ 

Erie  Basin,  Bnilalo,  N.  Y i,540;  iv,3114 

Everett  Harbor,  Wash 1,608;  iv,32T: 

Palls  of  Ohio  River  at  Louisville,  Ky i,440;  m,2&4i 

Galveston  Harbor,  Tex i,338;  n,W^ 

Grays  Harbor,  Wash 1,600;  iv,Sa6l 

Great  Kanawha  River,  W.  Va i,427;ra,247» 

Great  Lakes,  channels  in  connecting  waters  of i,  505;  iv,29^ 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  312;  n,  17^ 

Hay  Lake  Channel,  St.  Marys  River,  Mich i,  508;  iv,  ^Tl 

Horn  Island  Harbor,  Miss i,  310;  ii,i:b 

Hudson  River,  N.  Y 1.151;  n,U^' 

Humboldt  Harbor  and  Bay,  Cal i,  559;  iv,3lV' 

Illinois  and  Mississippi  Canal,  111 i,  482;  rv,  3sx 

Indiana  Chute,  falls  of  Ohio  River,  Louisville,  Ky i^  440;  m,  254:^ 

Kenosha  Harbor,  Wis i,  469;  iv,2:^l 

Kentucky  River,  Ky i,  437;  ra,251S 

Keweenaw  Bay  to  Lake  Superior,  Mioh.,  waterway  from i,  452;  m,  ^' 

Lorain  Harbor,  Ohio i,  529;  rv,8iy»i 

Michigan  City  outer  harbor,  Ihd it  486;  rv,  2^ 

Milwaukee  Bay,  Wis.,  harbor  of  refuge i,  466;  iv,  2T6T 

Mississippi  River,  closure  of  Pass  a  Loutre i.  323;  n,  lb41 

Mississippi  River,  Head  of  Passes  to  Ohio  River I,  616;  v,  3S91 

Mississippi  River,  between  Missouri  and  Ohio  rivers if  39, 370;  m,  205>^ 

Mississippi  River,  between  Missouri  River  and  St.  Paul ...  i,  39, 375;  m,  2102 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  378;  m,  2 ITS 

Missouii  River,  below  Sioux  City,  Iowa i»  617;  vi,  3«>»5 

•    Mobile  Harbor,  Ala '. 1,303;  n,l^ 

Monongahela  River,  W.  Va.  and  Pa 1,417,418;  m, 2373, SSTa 

Narragansett  Bav,  R.  1 1,89,1125 

New  Haven  Haroor,  Conn 1,107,1162 

Newtown  Creek,  N.  Y 1.137;  ii,123S 

New  York  Harbor,  N.Y.,  Bast  Channel    i,  142;  n,  1261 

New  York  Harbor,  N.  Y. ,  GK>wanus  Bay  channels i,  144;  n,  12flS 

NewYorkHarbor,N.Y.,  Newtown  Creek.  1,137;  n,123S 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C i,228;  n,U»' 

Northern  and  Northwestern  Lakes,  channels  connecting i,  505;  rv,  2d53 

Oakland  Harbor,  Cal i,654;  iv,8165 

Ocmulgee  River,  Ga i,263;  n,15S 

Ohio  River,  faUs  at  Louisville,  Ky 1,440;  in,2.H5 

Ohio  River,  movable  dams i>414;  ui,2SS^ 

Osage  River,  Mo l,617;  vi,8663 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,228;  n,  14^' 

Pascagoula  River,  Miss 1,810;  n,17l6 

Pass  a  Loutre,  Mississippi  River .- i,823;  n,184. 

Patapsco  River,  Md... i,203;  ii,14(j5 

Plaquemine  Bayou,  La i,325;  n, li*44 

Point  Judith  harbor  of  refuge,  R.  I 1,93,1135 

Portage  Lake  harbor  of  refuge,  Mich 1,501;  iv,2942 

Portland  Harbor,  Me.,  including  Back  Cove 1,55,1041 

Potomac  River,  below  Washington,  D.  0 i,209;  ii,1419 

Providence  River  and  Narragansett  Bay,  R.  I i,89,ll^ 

Racine  Harbor,  Wis 1,468;  rv,  2776 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,144;  n,12«6 

RooUand  Harbor,  Me i,6iaO^ 
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Ck>iiti]iQiiig  contracts— Gontinned. 

Sabine  Pass,  Tex 1,885;  n,1858 

Sacramento  River,  Gal i,  657;  iy,  8169 

St.  Joseph  Harbor,  Mich i,488;  iv,2901 

St.  Marys  River,  Mich.,  Hay  Lake  Channel 1,608;  iv,3979 

Sandbeach  harbor  of  refnge,Mich 1,518;  iy,2988 

San  Francisco  Harbor,  Cal 1,664;  iv,8162 

San  Pedro  Bay, Cal i,550;  iv,8156 

Savannah  Harbor,  Ga i,255;  n,1659 

Savannah  River,  Qa.,  between  Augusta  and  Savannah i,  257;  n,  1567 

Sheboygan  Harbor,  Wis i,466;  rv,2763 

Ship  channel  connecting  waters  of  the  Qre&t  Lakes i,505;  iy,2958 

Ship  Island  Harbor,  Miss.,  channel  to  Gnlfport i,812;  n,1722 

South  Chicago  Harbor, IlL  (see Galnmet  Harbor) i,477;  rv,2888 

Superior  Harbor,  Wis 1,449;  ni,2611 

Superior  Lake  to  Keweenaw  Bay»  Mich.,  waterway  from i,  452;  m,  2707 

Tampa  Bay,  Fla i,282;  n,1632 

Toledo  Harbor,  Ohio 1,524;  iv,8020 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,  805;  n,  1708 

Union  Kiver,  Me 1,47,1024 

Vioksburg  Harbor,  Miss 1,857;  n,2015 

Warrior  River,  Ala.,  below  Tuscaloosa i,805;  n,1708 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  804;  n,  1702 

White  River  (Upper),  Ark i,865;  n,2088 

Willamette  River,  above  Portland,  Oreg i,691;  iv,8284 

Wilmington  Harbor,  Del i,182;  n,1869 

WinyahBay.aC '. i,247;  n,1627 

Yamhill  River,  Oreg i,591;  iv,8284 

Yaquina  Bay,  Oreg 1,574;  iv,8212 

Yazoo  River,  Miss.,  at  the  mouth 1,857;  U,2015 

Contracts,  continuinjgf.    See  Continuing  contracts. 

Cooper  Greek,  N.  J.,  improvement  of i,177;  n,1860 

Coosa  River,  Ga.  and  Ala. : 

Improvement  above  East  Tenn.,Ya. and  Ga. R.  R. Bridge i,800;  n,1682 

Improvement  below  East  Tenn. ,  Ya.  and  Ga.  R.  R.  Bridge i,  801 ;  n,  1689 

Operating  and  care  of  locks  and  dams 1,802;  n,1692 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Dreoging harbor i,568;  iv,8205 

Improvement  of  entrance  to  bay  and  harbor i,  567;  rv,  8208 

Improvement  of  river i,570;  iv,8208 

Copper  Harbor, Mich., examination  and  survey 1,456 

Coquille  River,  Oreg. : 

Improvement  below  Goquille 1,568;  iv,8200 

Improvement  between  Coquille  and  Myrtle  Point i,  565;  iv,  8202 

Goraopolis  and  Sewickley  Bridge  Company,  bridge  of 1,620 

Cordelia  Slough,  Cal., construction  of  bridge  across i,622 

Cornelia  Ann  (pungy), removal  of  wreck  of i,202;  u,1898 

Corporations, occupancy  of  public  structures  by i,88 

Corps  of  Engineers: 

Changes  in  personnel i,8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the vi,  8908 

Number  and  distribution  of  officers i,8 

Officers  detached i,4 

Coscob  Harbor,  Conn.,  improvement  of 1,122,1184 

Cottage  Cltv,  Mass.,  ezammation  and  survey  at i,97 

Cotuit  HarDor,  Mass., examination  and  survey i,97 

Conrtableau  Bayou,  La.,  improvement  of 1,826;  n,1847 

Cowlitz  River,  Wash.,  improvement  of 1,597;  iv,3249 

Craft,  sunken.    See  Wrecks. 

Crescent  Bay  and  City,  Cal.,ezamination  and  survey  at 1,561 

Crisfield  Harbor,  Md*: 

Harbor  lines i,89;  n,1899 

Removal  of  wreck i,202;  ii,1898 

Croatan  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Ya..  i,228;  u,1480 

Crockett,  David  (barge),  removid  of  wreck  of i,147;  n,1278 

Crooked  River,  Fla.  {see  Carrabelle  Bar  and  Harbor) i,288;  n,1647 

Crooked  Slough, IlL,  survey  for  dam  across i,877 

Cross  Rip  Iii^i>Shipy  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i,  96, 1144 
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Cratal  River,  Fla.,  examination  and  snzTej • .- i,S8^ 

Ctulnmfl  Ripple,  Ohio  River,  survey  at 1,417:  ulWS: 

Comberlana  River,  Tenn.  and  Ky . : 

Ganging  (866  Mississippi  River) 1,38,360;  n,^. 

Improvement  above  Kashville,  Tenn I,3d9;  iii,2si 

Improvement  below  Nashville,  Tenn i,397;  iii,S3g 

Cumberland  Sonnd,  Ga.  and  Fla.: 

Defenses  of — 1,2:,!** 

Improvement  of If367;  n,ll^ 

Current  River,  Ark.  and  Mo.: 

Examination  andsurvey i.^ 

Improvement  of 1,367;  IL^)^ 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  14J1 

Curtis  Bay,  Baltimore,  Md. : 

Alteration  of  bridge  across  Stone  House  Cove i,634.^ 

Improvement  of  channel  to .' i,804;  n,\^ 

Cut-off,  Apalachicola  River,  Fla. ,  improvement  of i,  290;  n,  1@ 

Cuyahoga  River,  Ohio: 

Bridge  at  Cleveland,  reconstruction  of i.@ 

Estimate  of  cost  of  improving  Cleveland  Harbor i,  586;  iv^ac* 

Harbor  lines  at  Cleveland i,39;  iv,.5n 

Improvement  of  Cleveland  Harbor 1,590;  iv,^^: 

OypJier  (lighter),  removal  of  wreck  of i«266;  n,15j5 

CypreBB  Bayou,  Tex.  and  La.,  improvement  of 1*350;  ii,l!iii: 

D. 

Dams.    See  Canals  and  Waterways. 

Darien  Harbor,  Gta.: 

Defenses  of I,S7,8S 

Improvement  of I«260;  nATA 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and  care i, 413;  m, 2St* 

Debris,  mining,  in  California 1,618;  n,TXr 

Deep  (Jreek  Branch,  Elizabeth  River,  Va.: 

Estimate  of  cost  of  dredging i,233;  ii,14?s 

Improvement  of  waterway  via i»228;  ii,14h* 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck i,68,10d 

Defenses,  seacoast.    See  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  river i,23,7S 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report 

thereon i,173;  u,lS45,lliS 

Harbor  of  refuge  in  bay,  construction  of i»173;  n,135i 

Improvement  of  river 1.164;  ii,131I 

Marcnshook,  Pa.,  improvement  of  ice  harbor i,  171 ;  n,  IStt 

Philadelphia  and  Camden  harbors,  improvement  of,  including  final 

report  therwon i,16tJ;  n,1328,lo3* 

Pier  noar  Lewes,  Del.,  construction  of i,  171;  n,!^ 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  190;  u,  l5?i 

Wrecks,  removal  of i,182;  n,isr 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report  there- 
on  1,172;  n,  1345, 134^ 

Delta  Point,  La.  (see  Mississippi  River) i,616:  v,3291,33^ 

Departments,  Executive,  Washington,  D.  C,  telegraph  and  telephone 

connections  between i,633;  vi,8838,3S€ 

Departments,  military,  reconnaissances  and  explorations i,  639;  vi,  S^sT. 

Depot.  Engineer,  Willets  Point,  N.  Y i,6,8,eg 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.  (SC6  OWmpia) i,605;  rv,^0 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care 1.876;  111,216: 

Des  Plaines  River,  HI.,  survey  for  extension  of   navigation  to  Lake 

Michigan 1,485;  iv,2e*) 

Detroit  and  Northern  Railway  Company,  bridge  of i,fiS 

Detroit  River,  Mich.: 

Improvement  of 1,520;  iv,80« 

Improvement  of  channels  In  waters  connecting  Great  Lakea. . .  1, 505;  rv,  2»5j 

Diamond  Reef,  East  River,  N.  Y.,  examination  and  survey _ i,lti 
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>ickin8on  Bayon,  Tex.,  examination  and  survey i,846 

!)i8ZDal  Swamp  Canal,  Va.  and  N.  C. ,  improvement  of  waterway  via.  i,  228;  n,  1480 

>ispoBition  of  personal  property  when  not  needed i,43 

Matrict  of  Columbia.    S^ee  Washington. 

MvidinsT  Creek  (La  Trappe  River) ,  Md.,  improvement  of i,  194;  n,  1386 

Mvision  engineers i,48 

Mviaions.  engineer l,48 

)o"boy  Bar,  Ga.,  improvement  of i,260;  n,1578 

>a7ineZJ  (canal  boat),  removal  of  wreck i)147;  u,1277 

>oxible  Bayon,  Tex.,  improvement  of i,343;  u,1970 

Tcmglass  (tng),  removal  of  wreck  of 1,254;  u,1550 

>reage  boats: 

For  works  in  Florida,  construction  of i,377;  ii,1618 

For  works  on  Texas  coast,  procurement  of i,843;  n,1970 

Sale  of ,  when  not  needed i,43 

>xibaque,  Iowa,  reconstruction  of  bridge  across  Mississippi  River i,  619 

>abuque  andDunleith  Bridge  Company,  bridge  of 1,619 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of 1,187;  n,ld76 

Removal  of  wreck i,202;  n,1898 

Dnck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  106, 1161 

>alath  Harbor,  Minn.: 

Improvement  of i,449;  ni,2611 

Improvement  of  channels  in  waters  connecting  Q-reat  Lakes ..  i,  505;  rv,  2958 
Dnnkinc  Harbor,  N.  Y. : 

Examination  and  survey i,548 

Improvement  of l,537;  iv,8096 

Dnnleith,  HL  ,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Dnval  County,  Fla.,  bridge  of 1,625 

Dnwamlsh  River,  Wash,  (see  Puget  Sound) 1, 603;  iv,  3267 

Dxixbxiry  Harbor,  Mass. ,  improvement  of 1,78,1085 

3yckmans  Meadows,  N.  Y.  (see  Harlem  River) i,  135;  ii,  1232 

3yer  County,  Tenn.,  bridge  of 1,620 

dynamite  batteries 1,12 

E. 

SadB,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 
sentatives of 1,40,317;  n,1815 

Sast  Bay  Bayou,  Tex.,  examination  and  survey i,  346 

Sast  Channel,  New  York  Harbor,  Jb9.  Y.: 

Improvement  of i,142;  n,1261 

Survey  of i,147;  n,1279 

Sast  Chester  Creek,  N.  Y.,  improvement  of i,128;  n,1215 

Sast  Dubuque,  111. ,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Sastem  Bay,  Md. ,  examination  and  survey  of  Claiborne  Harbor i,  203 

Sastem  Branch,  Elizabeth  River,  Va.  (see  Norfolk  Harbor) i,223;  ii,1471 

Sastem  Branch,  Potomac  River,  D.  C.  (see  Anacostia  River) 1,222;  n,  1443 

ijaet  Pass,  Carrabelle  Harbor,  Fla. ,  examination  and  survey i,  802 

Sast  River,  Ga.    See  Brunswick. 
3Sa0t  River,  N.  Y.: 

Examination  and  survey  of  Diamond  and  Coenties  reefs i,  142 

Harbor  lines- :....  i,39;  n,  1254, 1256, 1258 

Improvement  of i,134;  n,1229 

Improvement  of  Wallabout  Channel i,188;  n,1242 

Survey  of  Wallabout  Channel    i,141;  n,1251 

EJaton.J.  M,  (schooner),  removal  of  wreck  of 1,81,1094 

Bjcho  Bay,  New  Rochelle,  N.  Y.  (see  New  Rochelle  Harbor) i,  142 

SdentonBay,  N.  C,  improvement  of i,280;  n,1482 

Bighth  Army  Corps,  reconnaissances  and  explorations l,  639;  vi,  8871 

Elizabeth  River,  N.  J.,  improvement  of i|157;  n,1805 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch,  construction  of i,  622 

Estimate  of  cost  of  dredging  Deep  Oeek  Branch 1,282;  n,  1485 

Improvement  of 1,224;  n,1478 

Norfolk  Harbor  and  approaches,  improvement  of i,  223;  n,  1471 

Waterway  to  Albemarle  Sound,  N.  C,  improvement  of i,229;  ii,  1481 

Waterway  to  sounds  of  North  Carolina,  improvement  of i,228;  n,1480 

Western  Branch,  improvement  of i,225;  n,1474 
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£lkpoint,  8.  Dak.  (aee  MisBonri  Biyer) i,  88i;  iii,SSl 

Elk  Bi yer,  Md. : 

Eixamination  and  flonrey i,9B 

BemoYtki  of  wreckB oi  J.  E.  OiUingham ajid  Wm. E,  Welier i.2Q2;ii,lS^ 

Elk  Rlyer,  Teon.  and  Ala.: 

Improyement  of --  i,409;  nu^% 

Praiminaryrepart  of  snryey 1*410;  m,2Sifc 

Elk  Blyer,  W.  Va.: 

Construction  of  bridge  at  ClAy t&. 

Examination  and  snzrey i.4£ 

Improyement  of i,48J>;  in,S4jo 

EUiotL  John  W.  (doop) ,  remoyal  of  wreck  of,  in  Delaware  Biyer .  ,  i,  182;  n,  \^> 

EUU,  Joseph  B.  (schooner),  remoyal  of  wreck  of i,182;  n,iar 

Embankments - lH 

Embarrass  Biyer,  Wis.,  constmction  of  bridge  across W. 

EmplaoementB — i,> 

Employees,  injured, reconmiendation  in  aid  of i,£ 

Enmoott  Board - Li 

Engineer  De^  Willets  Point,  N.  Y i,«,8,8»: 

Engineer  diyisions l«3 

Engineer  officers. equipment  of  ciyilian  assistants  to hSM 

Engineers, Battalion  of i,6,6r 

Engineers,  Chief  of , officers  on  dohr  in  office  of l6(: 

Engineer  gk^ool,  Fort  Totten,N.Y i,5,8,6K 

Engineers,  Corps  of : 

Changes  in  personnel i! 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the yi,l9£ 

Number  and  distribntion  of  officers 1,3 

Officers  detached 1,4 

Engineers,  diyision , i^ 

Engineers,  The  Board  of i,6,Si' 

Engineer  troops  and  ciyilian  assistants, equipment  of 1,8,6^ 

Ekiuimnentof  engineer  troops  and  civilifltfL  assistants 1,8,^ 

Erie  Basin,  Buffalo, N.  Y. , improyement  of  entrance i,540;  iy,31l4 

Erie  Canal,  N.Y.,preeeryation  of  bench  marks it  636;  yi,l63» 

Erie  Harbor,  Pa.: 

Improyement  of i«686;  iy,3flK 

Water leyels 1,687;  ^1,8859,8811 

Erie  Lake: 

See  cU9o  Northern  and  Northwestern  Lakes. 

Waterleyels 1*687;  vx^SSSO.SSG 

Escambia  Biyer,  Fla.,  improyement  of i^SW;  ii,16T4 

Escanaba,  Mich.,  water  leyels i,687;  vi,8859,3^ 

Esopus  Creek.  N.Y.  (see  Saugerties  Harbor) 1,153^164;  ii,198 

Essex  Biyer,  Mass.,  improyement  of 1,65,1068 

Estheryille-Minim  Creek  Canal,  S.  C.  (see  ai»o  Santee  Biyer) . . .  i,  248, 255;  n,  158 
Estimates  of  appropriations  required : 

Fortifications lST 

Biyer  and  harbor  examinations,  suryeys,  etc i,6l§ 

Biyer  and  harbor  improvements h^ 

EyerettHarbor,  Wash.,  improyement  of 1,608;  iv.dsn 

Everett^Wm.  (schooner) ,  remoyal  of  wreck  of 11,12:* 

Examinations,  estimate  of  appropriation  for 1,615 

Excelsior  (barge),  remoyal  of  wreck  of 1,96,1144 

Executiye  Departments,  Washington,  D.  C,  telegraph  and  telephone 

connectionB between i,683;  yi,8838,88£ 

Exeter  Biyer,  N.  H.,  improyement  of I,61,1W? 

Explorations  and  reconnaissances  in  military  departments .«•  i,  688;  yi,38n 

Bxplosiyes.    See  Submarine  mines  and  Torpedoes. 

F. 

FairhaVen,  Mass.    See  New  Bedford. 

Fairport  Harbor,  Ohio,  improyement  of 1,682;  iv,S0e4 

Fairy  Lake,  Tex.  and  La.  (we  Cypress  Bayou) i,350;  n,l«3 

Fwia,  Bogus,  La.,  improvement  of i,818;  n,18S 

Fall  Biyer  Harbor,  Mass.,  improyement  of 1,91,1130 
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Feather  BiTer,  Gal.: 

Improvement  by  California  Debris  Commission 1, 618;  vi,8747 

Improvement  of - 1,657;  iv,8169 

Femandina,  Fla.: 

Defenses  of 1,27,883 

Improvement  of  waterway  to  Savannah,  Gki l,  265;  n,  1690 

Fishing  Creek,  N.  C,  improvement  of i,  234;  u,  1489 

Five-mile  Creek,  Ala.,  snrvey  for  canal  to  Warrior  River i,  317;  n,  1730 

Five-mile  Biver  Harbor,  Conn. ,  improvement  of i»119, 1180 

Flag  Lake  and  Biver,  Wis.  (see  Portwing) 1,456 

Flathead  Biver,  Mont.: 

Improvement  of i,  614;  iv,  8286 

Snrveyof i,614 

Flint,  Fannie  (schooner),  removal  of  wreck  of 1,96,1146 

Flint  Biver,  Ga.,  improvement  of i,  292;  n,  1657 

Florida,  State  of : 

Constmction  of  dredge-and-snag  boat 1,277;  n,  1618 

Defenses  of  east  coast i,  27, 888 

Plan  and  estimate  of  cost  for  removing  water  hyacinth i,  40, 277;  u,  1618 

BemoTing  water  hyacinth i,276;  n,1612 

Floyd,  Sergt.  Charles,  monimientto 1,641 

Flushing  Bav,  N.  Y.,  improvement  of i,183;n,1227 

Flynns  Knoll,  N.  T.,  removal  of  wreck  on i,147;u,1278 

Foreign  possessions,  defense  of i,9 

Forked  Deer  Biver,  Tenn. : 

Construction  of  bridge  at  Yellow  Bluff i,620 

Improvement  of-.  i,396;  in,  2286 

Fort  Clinch, Fla.  («ee  Cumberland  Sound) i,27,886 

Fortifications: 

Dynamite  batteries i,12' 

Estimates  of  appropriations  required i,87 

Gun  and  mortar  batteries ^ i,10 

Insular  possessions i,9 

National  Defense  appropriation  and  aJlotments i,  16 

Preservation  and  repair  of i,13. 

Process  of  work. i,9 

Projects 1,9 

Bange  and  i>osition  finders i,18 

Sea  walls  and  embankments i,14 

Sites 1,14 

Submarine  mines i,16 

Supplies  for  coast  defenses i,14 

Temporary  defenses 1,10 

Fort  Johnston,  N.C.,  defenses  at 1,26,846 

Fort McHenry, Md.  («ce Baltimore) 1,23,806 

Fort  Macon,  N.C.,  defenses  at 1,26,846 

Fort  Marion, Fla., defenses  at 1,28,888 

Fort  Monroe,  Va.  {see  Hampton  Boads^ i,  25, 834 

Fort  Montgomery,  N.  Y.  («ee  Great  Lates) 1,83,976 

Fort  Niagara,  N.  Y.  (aee Great  Lakes) i,88,974 

Fort  Pierre,  S.  Dak.  (see  Missouri  Biver) i,387;  m,2219 

Fort  Pulaski,  Ga., defenses  at i,27,870 

Fort  Screven,  Ga.,  defenses  at i,27,870 

Fort  Totten.N.Y.,  post  of 1,5,6,8,651 

Fort  WasluOde,  Wyo.,  military  road  to  Buffalo  Fork,  Snake  Biver.  l,  640;  vi,  8881 

Fort  Wayne,  Mich.  («cc Great  Lakes) 1,38,974 

Fort  Wool,  Va.,  («ee  Hampton  Beads) 1,25,841 

Fosters  Ferry,  Warrior  Biver,  Ala. ,  construction  of  bridge i,  628 

Fourche  Le  FevreiBiver ,  Ark. ,  construction  of  bridge  across i,  619 

Foj;  (canal  boat),  removal  of  wreck  of i,147;  n,1278 

Fox  Biver,  Wis. : 

Bridge  at  Omro,  reconstruction  of 1,621 

Bridge  at  Oshkosh,  reconstruction  of 1,620 

Examination  and  survey  of  Green  Bay  Harbor i,474 

Harbor  lines  at  Oshkosh i,89;  iv,2819 

Improvement  of i,471;  iv,2789 

Improvement  of  Green  Bay  Harboor i,459;  iv,2784 

Operating  and  care  of  loc&and  dams I»473i  iv,2794 
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Frankfort  Harbor,  Mich.,  improyement  of •...•.•.......  1,601;  it,9(4 

French  Broad  River,  Tenn., improvement  of -..   i,406;  hl^k 

Friend^  Lottie  K,  (schooner), removal  of  wreck  of,  in  Delaware  Bay  i,  18S;  ILI^ 
Fnlton,Ark.: 

Improvement  of  Red  River  above 1,849;  ml$: 

Improvement  of  Bed  River  below • i«S47;  ii,lii?> 

G. 

(MenaRiver,  IlL,operatingandcaieof  lockanddam .^.-.  1,877;  ULti^ 

Qalveeton  Bay  and  Harbor,  Tex.: 

Deepening  channel  from  Gtelveaton  to  Texas  City i,839;  n.l9€ 

Defenses  of .---  -- -.--- - . i,33,^\ 

Improvement  of  ohimnel  in' West  Bay .T. . .'-  llllllllll  i,  843,  aS;  n,  1966,  :n 

Improvement  of  harbor i,838;  ii,1853 

Improvement  of  ship  channel  and  Buffalo  Bayoa i,  840;  n,  1961, 1964,  mi 

Survey  of i,^^ 

Wreck  at  harbor  entrance,  removal  of 1,845,  n,!^. 

GkMconade River,  Mo. ,  improvement  by  Missoori  River  Commission,  i,  617;  vi,  M^ 
QaxuAng: 

Oolnmbia  River,  OrM^.  and  Wash 1,698;  iv,8SS 

Mississippi  River  and  principal  tribntaries 1,88,860;  ii,2>}^ 

Mississippi  River  at  St  Panl,  Minn 1,88,384;  m,m 

Northern  and  Northwestern  Lakes i,687;  Yi,2isjk 

Gtenley  River.  W.Va.,  improvement  of 1,431;  m, 2436 

GMney  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of Itl42;  il,12Sl 

Removal  of  wreck i,147;  n,12T? 

Gteneeee  River,  N.  Y.  (see  Charlotte) i,544;  iv.3lcJ 

Qeorge  Lake,  St.  Johns  River,  Fla.  rseeVolosia  Bar) i,271;  nJ^iJ 

Gtoorges  River,  Me.,  improvement  of i,53,lUi>! 

Qeorgetovm,  D.  C.    See  Washington. 
Georgetown,  S.  C: 

Examination  and  survey  of  Sampit  River i,^ 

Improvement  of  harbor — 1,347;  n,15^ 

GeorgiaandAlabamaRailwayComiMULy,  bridge  of iM 

Gheorgia,  defenses  of  coast.. i,27,5t? 

OUlingham,  J,  E,  (barge),  removal  of  wreck  of i,202;  n,li^ 

Glencove  Harbor,  N.  Y.,  improvement  of i>182;  n,li^' 

QlouceeterEburbor,  Mass.,  improvement  of i,66,l^ 

Goat  Isl  and  Ledge,  N.  H.  (see  Pull-and-be-damned  Point) i,£ 

Golden  Gate.  Cal. ,  examination  and  survey  of  channel  to  Karquines  Strait .      i,  561 

Goshen  Creek,  N.  J.,  improvement  of i,  180;  11,13?: 

Gk>8i)ort  Harbor,  N.  H.  (see  Isles  of  Shoals) 1,6; 

Gk)vemment  employees,  recommendation  in  aid  of,  when  injured i,4l 

Government  proi>erty,  sale  of,  when  not  needed i,4l 

Government  structures,  occupancy  of lS? 

Governors  Island,  New  York  Harbor,  N.  Y.,  removal  of  wreck n,127^ 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channelB,  improvement  of.  i,  144;  n,  1^ 

GOwanus  Canal  (see  Bav  Ridge  Channel) Iil44;  uA^ 

GOwanus  Cre^  Channel,  improvement  of 1, 146;  u,  1^4 

Grand  Calumet  River,  111.  and  Ind.: 

Bridges  across,  construction  of - i,622.6£ 

Harbor  lines  at  Calumet i,89;  iv,2Hi9: 

Improvement  of i,478;  iv/JS.^ 

Improvement  of  Calumet  Harbor i,477;  iv/^^j 

Grande,  Boca,  Fla.,  examination  andsurvey i,2^^ 

Grand  Haven  Harbor,  Mich.,  improvement  of i,494;  rv,2&n 

Grand  Island,  Niagara  River,  N.  Y. ,  construction  of  bridge i,  615 

Ghrand  Isle,  Vt.,  construction  of  bridge  across  Lake  Champlain i,619 

Grand  Lake,  La.  (see  Mermentau  River) 1,389;  n,1851 

Grand  Marais,  Mich. ,  improvement  of  harbor  of  refuge i,  455 ;  ra,  2719 

Grand  Marais,  Minn.,  iniprovement  of  harbor i,448;  ra,2«!i5 

Grand  Rapids  Lock  and  Dam,  Wabash  River,  operating  and  care,  i,  444;  m,25:S 
Grand  River,  La.,  improvement  of 1,326;  n,1844 
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Qrand  Biyer,  Mich.: 

Improyement of - .-.-- ---- - 1,495;  iv,3920 

Improvement  of  Grand  Haven  HarbOT i>4d4;  iy,2917 

Qrand  Itiver,  Ohio: 

Gonstmctionof  bridge I,ft82 

Improvement  of  Fairport Harbor 1,582;  iv,8064 

OrandTrunk  Railway  Company,  bridge  of 1,619 

Orasse,  Sylvia  de  (steamer) ,  wreck  of  {see  Columbia  River,  below  Tongue 

Point) 1,694;  jv,8246 

G-rays  Harbor,  Wash.,  improyement  of,  including  bar  entrance i,  600;  rv,  8261 

G-reat  Eanawlia  River,  W.  Va. : 

Improvementof 1,427;  ni,2479 

Operating  and  care  of  locks  and  dams i»429;  ni,2485 

Ghreat  Lakes: 

Defenses  on i,  88, 974 

Improyement  of  channels  in  waters  connecting 1, 605;  iv ,  2958 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y 1,686;  yi,8859 

Surveys  and  charts i,688;  yi,8851 

Water  levels 1,687;  yi,8859 

Oreat Pedee River,  S.  C,  improvementof i,246;  ii,1528 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  95, 1141 

GreatSodusBay,N.  Y.,  improvementof  harbor i,645;  iy,8188 

GreenBay,  Mich.,  water  levels  at  Escanaba i,687;  yi,8859,8860 

Green  Bay,  Wis.: 

Examination  and  survey  of  harbor ■ i,474 

Improvement  of  harbor 1,459;  iv,2784 

Green  Jacket  Shoal,  Providence  River,  R.  I. ,  removal  of i,  90, 1127 

Greenleaf  Bend,  Mississippi  River,  111.: 

Prevention  of  break  mto  Cache  River 1,878;  ni,2088 

Survey  for  preventing  break  into  Cache  River i,875 

Greenport,  N.Y., removal  of  wreck  near ii,1278 

Green  River,  Ey.: 

Examination  and  survey 1,448 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  6) .  i,  446;  m,  2588 

Operating  and  care  of  locks  and  dams i,446;  m,2584 

Reconstruction  of  Lock  No. 2,  at  Rumsey i,445;  in,2581 

Greenville  Harbor,  Miss,  {see  Mississippi  River  Commission)  _ .  i,  616;  v,  8291, 8886 

Greenwich  Harbor,  Conn.,  improvementof 1,128,1186 

Grounds,  public  buildings  and,  District  of  Columbia i,  682;  vi,  881 1 

Orubb,Col  (tug),  removal  of  wreck  of i»147;  n,1277 

Gulf  port.  Miss.: 

Improvement  of  channel  to  Ship  Island  Harbor i,  812;  n,  1722 

Survey  for  channel  from  Ship  Island  Pass  and  Harbor 1, 817;  n,  1787 

Gnlf  States,  removal  of  water  hyacinth: 

From  Florida  waters i,276;n,1612 

From  Louisiana  waters i,332;  n,1855 

Plan  and  estimate  of  cost 1,40,277;  u,1618 

Guns 1,10 

G  uyandotte  River,  W.  Va. : 

Examination  and  survey 1,440 

Improvementof i,482;  in,2499 

H. 

Hall,  Richard  (schooner),  removal  of  wreck  of i>141;  n,1261 

Hammond,  Ind. ,  reconstruction  of  bridge  across  Calumet  River i,  623 

Hampton  Roads,  Ya.: 

Defenses  of 1,25,884 

Examination  and  survey  of  channel  at  Middle  Ground  Bar i,  288 

Hancock,  Mich. ,  rebuilding  bridge  across  Portage  Lake i,  618 

Harbor  lines,  establishment  of i,89 

Albina,Oreg i,89;  iv,8251 

Allegheny  City,  Pa i,89;  m,2449 

Annemeesex  River,  Md i,89;  n,1899 

Baltimore  Harbor,  Md. ,  at  Sparrows  Point i,  89;  n,  1410 

Boston,  Mass 1,89,1098,1100 

Bridgeport  Harbor,  Conn 1,89,1198 

Buffalo  Harbor,  N.  Y i,89;  iv,8128 

Calumet  Harbor,  111 1,89;  iv,289l 

XNO  99 2 
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Harbor  linM,  etc. — Gontinaed. 

Cambridge,  Mass >  i,»,110l 

Charles  River,  Mass.,  at  Boston  and  Cambridge 1,89,1096.1109 

Clereland  Harbor, Ohio l,80;  iy,30^i 

Criafleld  Harbor,  Md   i,39;  ii,13» 

Bast  River, N.  Y  l,89;  11,1254,1856,1238 

Pox  River,  Wis 1,39;  iv,3819 

Hillsboro River, Fla i,39;  iL,\m 

Honolulu,  Hawaiian  Islands i,39;  ¥1,370 

Honghton, Mich —  l,39;  m,S73S 

Jamestown,  R.  I.,  Conanicnt  Island i,39,114S 

Haomee  Bay, Ohio -  1,89;  iv.30:§ 

NarrM^nsett  Bay,  R.L, at  Jamestown i,89,lliS 

New  London  Harbor,  Conn i,3d.U!§ 

New  York  City,  N.  Y.,  in  East  River 1,89;  n,  1254, 1255, 12%} 

Niagara  River,  N.  Y.,  at  Buffalo 1,89;  iv,31S 

Norwalk  Harbor,  Conn i,89,130g 

Oak  Point,  N.Y i,89;  n,133 

Ohio  River 1,89;  in,24« 

Oshkosh,  Wis l,89;  iv,261i 

Patapsco  River,  Md i,39;  n,14lO 

Portage  Lake,  Honghton  County,  Mich i,39;  in,272i 

Portland,  Oreg 1,39;  iv,3351 

Potomac  River i,39;  ii,146S 

San  Francisco  Bay,  Cal.. 1,89;  iv,81« 

Seattle,  Wash i,a 

Sparrows  Point,  Md i,89;  n,1410 

Tacoma,  Wash lIJ 

Tampa, Fla. l,89;  n,ieQ 

Thames  River,  Conn.,  at  New  London i,39,llS 

Toledo  Harbor,  Ohio - i,89;  iv,3078 

Washington,  D.  C i,89;  ii,l«3 

West  Seneca,  N.Y i,39;  rv,3ia 

Willamette  River,  Oreg 1,39;  TV,m\ 

Harbors  and  rivers: 

^d  to  employees  injured  upon  works  of i,43 

Appropriations  and  expenditures 1,37,38 

Deterioration  in  works l$? 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,61^ 

Estimates  of  appropriations  for  improvement  of i,3S 

Improvement  of ....        i,S7 

Occupancy  of  structures  belonging  to  works  of 1,38 

Sale  of  personal  property  when  not  needed 1,41 

Harlem  River,  N.  Y.,  improvement  of I4I85;  ii,1233 

Harlowe  River,  N.  C. ,  improvement  of  waterway  via ..  i,  287;  n,  1497 

Hartford,  Conn. ,  improvement  of  Connecticut  River  below i,  104, 1158 

Havre  de  Grace,  Md. ,  improvement  of  Susquehanna  River i,  198;  n,  IS8S 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  508;  iv,^ 

Hazelton  (canal  boat),  removal  of  wreck  of i«163;  n,1315 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) 1,616;  v,  8291,^36 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,134;  ii,129 

Hempstead,  N.  Y.  (^eeGlencove  Harbor) i»133;  n,133S 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam. .  i,  421 ;  m,  34(H 

Highland  Bayou,  Tex.,  examination  and  survey 1,346 

Hillsboro  Ba^  and  River,  Fla.: 

Harbor  hues  at  Tampa i,89;  ii,164S 

Improvement  of if284;  n,1635 

Hills  Ferry,  San  Joaquin  River,  Cal. ,  construction  of  bridge i,635 

Hiwassee  River,  Tenn.,  examination  and  survey i,410 

Holland  (Black  LiUce)  Harbor,  Mich. ,  improvement  of i,  493;  rv,  2911 

Holmes  Bayou,  Miss,  {see  Pearl  River,  below  Jackson) i,  314;  n,  1735 

Holmes  River,  Fla.,  improvement  of i,895;  11,1666 

Holston  River,  Tenn.,  examination  and  surrey 1,410 

Homochitto  River,  Miss.,  improvement  of If887;  n,ld8S 

Honolulu  Harbor,  Hawaiian  Islands: 

Defense  of , i,9 

Harbor  lines i,89;  vi,87W 

Hopefield  Bend,  Mississippi  River,  Ark.  and  Tenn.  {see  Mississippi  River 

Commission) l,616;  y,8891,8836 
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Horn  Idaad  Harbor  and  Pass,  Miss. : 

ImproYement  of  harbor 1,810;  n,1718 

Sorvey  of 1,817;  n,1784 

Horseshoe  Branch,  Ashepoo  River,  S.  C,  removal  of  wrecks 1,255;  n,1550 

Horseshoe,  the,  Chesapeake  Bay,  Va. ,  removal  of  wrecks  on i,  282;  n,  1484 

Horses,  sale  of,  when  not  needed i,43 

Honghton,  Mich. : 

Harbor  lines  in  Portage  Lake i,89;  ni,272d 

Bebnilding  bridge  across  Portage  Lake i,618 

Honsatonic  River,  Conn.,  improvement  of 1,110,1166 

Honston,  Tex.,  improvement  of  waterway  to  Galveston. .  i,  840:  ii,  1961, 1964, 1965 
Howard  Universily  Reservoir,  Washington,  D.  C,  construction  of.  i,6^;  yi,8797 

Hudson,  Fla.,  examination  and  survey  of  bay  at i,288 

Hudson  River,  N.  Y.: 

Bridge  at  New  York  City,  constrnction  of 1,619 

Coxsackie  to  Troy,  improvement  from i,151;  n,1293 

Peekskill  Harbor,  improvement  of i,154;  n,1801 

Rondont  Harbor,  improvement  of i>154;  ii,1800 

Saugerties  Harbor,  examination  and  survey i,164 

Saugerties  Harbor,  improvement  of i»153;  n,1299 

Tarrytown  Harbor,  examination  and  survey i,164 

Wrecks,  removal  of 1,147,163;  n,  1277, 1316, 1316 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of j,  559;  rv,  8185 

Huntington  Harbor,  N.  Y.,  improvement  of i,131;  n,1228 

Huron  Harbor,  Ohio,  improvement  of J,527;  iv,8051 

Huron  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Improvement  of  harbor  of  refuge  at  Sandbeach ,  Mich i,  518;  iv,  2988 

Water  levels i,637;  vi,8859,3860 

Hutchinsons  Island,  Savannah  River,  Ga.,  construction  of  bridge i,  619 

Hyacinth,  water,  removal  of: 

From  Florida  waters i,276;  n,]612 

From  Louisiana  waters 1,832;  n,1855 

Plan  and  estimate  of  cost i, 40,277;  n,1618 

Hyannis  Harbor,  Mass. : 

Examination  and  survey i,97 

Improvement  of  harbor  of  refuge 1,82,1104 

Removal  of  wreck 1,96,1145 

Hydraulic  mining  in  Calif omia i,618;  vi,8747 

I. 

Illegal  mining  in  Calif  omia 1,618;  vi,8747 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of 1,482;  iv,2858 

Operating  and  care  of i,484;  iy,2888 

minois  River,  111. : 

Bridge  near  Marquette,  construction  of 1,628 

Chicago  Drainage  Canal i,40 

Improvement  of i,  480;  rv,  2841 

-Oi)erating  and  care  of  locks  and  dams 1*482;  rv,2849 

Survev  for  extension  of  navigation  to  Lake  Michigan i,  485;  rv,  2890 

Indiana  Cnute,  falls  of  Ohio  River,  Ky.,  improvement  of i,  440;  in,  2545 

Indian  River  and  Indian  River  Inlet,  Fla.,  improvement  of i,  273;  n,  1608 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  190,  n,  1381 

Individuals,  occnpancy  of  public  structures  by i,88 

Injured  emplo^rees,  recommendation  in  aid  of 1(43 

Insular  possessions,  defense  of i,9 

International  Bridge  Company,  bridge  of i,619 

Isabel,  Point,  Tex.,  examination  and  survey  of  Brazos  Santiago  Harbor. .      i, 346 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via i,  190;  ii,  1381 

Isles  of  Shoals,  N.  H.,  examination  and  survey i,62 

J. 

Jackson  Creek,  Va.,  examination  and  survey i,223 

Jackson,  Harriet  8.,  removal  of  wreck  of 1,1094 

Jacksonville  and  Atiantic  Railway  Company,  bridge  of i,  625 

Jacksonville,  Mayport  and  Pablo  Railway  Company,  bridge  of i,  625 

Jacksonville,  Tampa  and  Key  West  Railway  Company,  bridge  of i,  628 
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Jamftioa  Bay,  K.  Y.,  ooosttnotion  of  bridge  acrofls  Beadh  Ghaxmel 1,(61 

James  Island,  Wappo  Cnt,  B.C.,  ooDBtrnction  of  bridge i,e0 

James  River,  Va.: 

Bridge  at  Richmond,  constmotion  of i,6S 

Examination  and  flnrvey 1,23 

Improvement  of 1,220;  ii,14ll 

Protection  of  Jamestown  Island i,223;  ii,14^ 

Jamestown,  R.  I.,  harbor  lines  in  Narragansett  Bay i,38,114S 

Jamestown  Island,  James  River,  Va.,  protection  of i,232;  tl,!^ 

Jane,  Lydia  (schooner),  remoTiJ  of  wreck  of 1,81,1^ 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via 1*265;  ii,1590 

Johnsons  Bayou,  La.,  improvement  of i«3S2;  il,1^ 

Johnston,  Fort,  N.  C,  defenses  at i,aft,8lS 

Jonesport,  Me.,  improvement  of  Moosabec  Bar 1,45,1019 

Judith,  Point,  R.  L: 

Constmction  of  harbor  of  refnge I,98,1V<$3 

Improvement  of  pond  entrance 1,93,1131^ 

Removal  of  wreck  off 1,1145 

Jnpiter  Inlet,  Fla. (see  Indian  River) 1,273;  11,10(19 

Kalamazoo  River,  Mich.: 

Alteration  of  bridge  at  New  Richmond i,634,6SS 

Improvement  at Saogatnck 1,491,492;  iv,2910.^12 

Eampeville  Lock  and  Dam,  Illinois  River,  Dl.,  operating  and  care. . .i,  482;  iv, ^iS 

Kansas  City,  Mo. ,  modification  of  bridge  across  Missonri  River i,  61y 

Kansas  Ci^  and  Atlantic  Railway  Company,  bridge  of i,6ly 

Karquinee  Strait,  CaL,  examination  and  survey  of  channel  to  Golden 

Gtete 1,561 

Kenduskeag  River,  Me., examination  and  survey  of  mouth i,^ 

Kennebec  River,  Me. : 

BucksiKnrt  Harbor, examination  and  survey i.6S 

Defenses  of .__  I,16,6SS 

Gardiner  Bridge  to  Augusta  Dam,  examination  and  survey i.6S 

Improvement  of i,63,K<^ 

Parkers  Head  Elsff bor  and  Channel, examination  and  survey l^ 

Wreck  at  Bath,  removal  of 1,62,1049 

Kenosha  Harbor,  Wis.: 

Examination  and  surveys 1,478,474;  rv,2817 

Improvement  of i»469;  iv,278l 

Kentucky  River,  Ky.: 

Improvement  of 1,437;  ni,251l 

Operating  and  care  of  locks  and  dams 1,489;  111,2^ 

Kewaunee  Harbor,  Wis.: 

Examination  and  surv^ i,474 

Improvement  of i>468;  iv,2754 

Keweenaw  Bay  and  Point,  Mich.: 

Improvement  and  operating  and  care  of  waterway  to  Lake  Su- 
perior   1,452,453;  in,2707 

Removal  of  wreck  in  waterway  to  Lake  Superior i,456:  ni,27SS 

Keyport  Harbor,  N.  J.,  improvement  of i,100;  n,1310 

Key  West  Harbor,  Fla.: 

Defenses  of 1,87,890 

Imi»rovement  of  entrance 1,275;  n,  1610 

Kill  Pond  Bar,  Mass.,  removal  of  wrecks  on 1,96,1144 

Kill  van  KuU,  N.  Y.  and  N.  J.: 

Examination  and  survey ,.. i,l64 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

KingCounty,  Wash.,  bridgeof i,68S 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge i,  98, 1135 

Improvement  of  Point  Judith  Pond I,93,11SS 

Removal  of  wreck  off  Point  Judith i,llfi 

Kingston  Bay,  Mass.  (see  Duxbury  Harbor) 1,78,1085 

Eling  William  CountjsVa.,  bridgeof i,(BS 

KinnicMnnic  River,  Wis.,  construction  of  bridge  across i,6Sl 

Kissimmee  River,  Fla.,  examination  and  survey 1,966 
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SZootenai  River,  Idaho  and  Mont.: 

Improvement  above  Jennings i,613;  iv,8377 

Improvement  between   Bonners  Ferry  and  international    bonnd- 

ary 1,612;  iv,3276 

Ii. 

l^tA  Croflse  Harbor,  Wis.,  improvement  of 1,877;  ni,2171 

Liaf  oarche  Bayon,  La. : 

Constmction  of  bridges  across i,628 

Improvement  of i,328;  n,1842 

Hia  Orange  Bayon,  Fla.,  improvement  of 1,295;  ii,1666 

Iliagrange  Lo^  and  Dam,  Illinois  River,  DL,  operating  and  care. ..  i,  482;  rv,  2849 

Lake  Comity,  Ohio,  bridge  of I,ft22 

ILiakes,  Qreat.    See  Northern  and  Northwestern  Lakes. 

Hiarchmont  Harbor,  N.  Y.,  improvement  of i,127;  u,1218 

La  Trappe  River,  Md.,  improvement  of I>ld4;  u,1886 

Laws: 

Fifty-fifth  Ck>ngress,  third  session,  affecting  Corps  of  Engineers vi,  8908 

In  aid  of  injured  employees,  recommendation  regarding i,43 

Sale  of  personal  property  when  not  needed ,  recommendation  as  to i,  43 

Ixiwson^  Kate  (schooner),  removal  of  wreck  of i,222;  ii,1442 

XeodtnoPree^^  (schooner),  removal  of  wreck  of 1,222;  n,1442 

Leaf  River,  Miss.,  improvement  of i,812;  ii,1721 

Lieech  Lake,  Minn.,  reservoir  at: 

Constmcticm  of 1,379;  ni,2182 

Operating  and  care 1,880;  m,2190 

Legislation: 

Fifty-fifth  Congress,  third  session,  affectin|f  Corps  of  Engineers vi,  8908 

In  aid  of  injnred  employees,  recommendation  regarding i,48 

Sale  of  personal  property  when  not  needed,  recommendation  as  to i,  48 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bay 1,288 

Lemon  Creek,  N.  T.  (see  Staten  Island-New  Jersey  channel) 1,156;  n,i304 

Levisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  486;  in,  2511 

Lewes,  Del. : 

Constmction  of  iron  pier  in  Delaware  Bay  near i,  171;  n,  1844 

Improvement  of  waterway  to  Chincoteagae  Bay,  Va i,  190;  u,  1881 

Lewis  Kiver,  Wash.,  improvement  of i,596;  rv,3248 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  190;  ii,  1881 

Little  Calnmet  River,  111.,  constrnction  of  bridges i,622 

Little  Harbor,  N.  H. ,  improvement  of  harbor  oi  ref nge i,60, 1047 

Little  Kanawha  River,  W.  Va.: 

Improvementof 1,425;  in,2474 

Operating  and  care  of  lock  and  dam 1,426;  iii,2476 

Little  Mad  River,  Ga. ,  improvement  of  waterway  via i,  265;  n,  1590 

Little  Narragansett  Bay,  R.  I.  and  Conn,  {see  Pawcatnck  River) i,  97, 1149 

Little  Pedee  River,  S.C,  improvement  of 1,246;  n,1521 

Little  Pigeon  River,  Tenn.,  improvement  of 1,407;  in,2d01 

Little  River,  La.  («ee  Red  River) i,  847;  n,  1979 

Little  Rock,  Ark. ,  constmction  of  bridge  across  Arkansas  River i,  618 

LittleSodnsBay,N.T.,improvement  of  harbor i,545;  rv,8185 

Little  Tennessee  River,  Tenn. ,  examination  and  snrvey i,  410 

Little  Traverse  Bay, Mich, («ec Petoskey) 1,504;  iv,2949 

Lockport,  La. ,  constmction  of  bridge  across  Bayon  Laf onrche i,  628 

Locl^rt  Bridge  Stock  Company , bridge  of i,628 

Locks.    See  Cfmals  and  Waterways. 

Logan,(jten.  John  A.,  statne  of ,  at  Washinton,  D.  C .  yi,8841 

Leggy  Bayon,  La.,  constmction  of  bridges  across i,  619 

Lone  Tree  Point,  San  Pablo  Bay,  Cal. ,  examination  and  snrvey  off i,  561 

Long  Bridge,  Washington,  D.  C.  (see  Potomac  River) i,  206;  n,  1413 

Long  Island,  N.  Y. ,  defenses  of  sonthem  entrance  of  New  York  Harbor. . .  i,  21, 768 
Long  Island  Sonnd: 

Defenses  of  eastern  entrance i,  19, 747 

Removal  of  wreck  off  Port  Chester,N.Y 1,141;  u,1251 

LongTom  River, Oreg., improvement  of 1,590;  iv,3238 

liOrtun Connty, Ohio, bridge  <rf 1,621 

Lorain  Harbor,  Ohio : 

Constmction  of  bridge .-.— i,621 

Improvementof i»{®9;  iy,8055 
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Loaifliana,  State  of : 

Plan  and  estimate  of  ooet  for  removing  water  hyacinth 1,40,877;  ii,191S 

Removing  water  hyacinth - i,333;  ii,li.H 

Lonisville,  Ey : 

Improving  Ohio  River  at... - i,440;  m,^' 

Oi)erating  and  care  of  Lonisville  and  Portland  Canal lyiiS;  in,^6» 

Louisville  and  Portland  CamJ,  Ey. : 

Bnlargement  of -- ......... .-- i»440;  iii,254>) 

Operating  and  care h^^l  iii,2j«5 

Loatre,  Pass  a,  Mississippi  River: 

Closang crevasse i,321;  n^lSSs 

Improving  outlet  at 1,328;  ii,lsi 

Lower  Machodoc Creek, ya.,imi)rovement  of 1,812;  n,142!4 

Lubec  Channel,  Me.,  improvement  of i,44,i»b 

LudingtoQ  Harbor,  Mich., imijrovement  of - i,499;  iv,2&3*: 

Lumberton  Bxanch,  Rancocas  River,  N.  J. ,  improvement  of l,  174;  n,  13o6 

LydiaJane  (sdiooner) ,  removal  of  wreck  of 1,81,10% 

Lynchs  River,  S.  C.,examination  and  survey i,S) 

L3run  and  Boston  Railroad  Company,  bridge  of .  ■ i,^ 

Lynn  Harbor,  Mass.: 

Improvement  of - i,  69.  IOC? 

Reoonatmctian  of  bridge  to  Saugua i,^ 

M. 

lfeI>onald  (canal  boat),  removal  of  wreck  of 1,163;  ii,13!S 

McHenry,  Fort,  Md.  (sec  Baltimore) i,23,»j5 

Mackinac  Harbor,  Mich. , examination  and  survey h^ 

Ma^^on  Bayou,  La., improvement  of 1,354;  ii,3>&5 

Macon,  Fort,  N.C., defenses  at 1,86.^ 

Maine  Central  Railroad  C(mipany,  bridge  of iJ^ 

Maine,  defenses  of  coast 1,16,885 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  a£ -.  1,148;  n,12^ 

Removal  of  wreck !>  147;  n,127T 

Maiden,  Mass.,  construction  of  bridge  across  Mystic  River 1,6^ 

Maiden  River,  Mass.,  imOTOvementof 1,70,1071 

Mamanmeck  Harbor,  N.Y.,  improvement  of i,186;  n,12iC' 

Manasquan  River,  N.  J.,  improvement  of 1,163;  n.  1314 

Manatee  River,  Fla.,  improvement  of - i,881;  n,l^ 

Manchac  Bayou,  La.,  improvement  of i,320;  iLl^T 

Manchester  Harbor,  Mass.,  improvement  of i,68.1i.^^ 

Manistee  Harbor,  Mich.,  improvement  of i,  500;  rv, i^^ 

Manitowoc  Harbor  and  River,  Wis.: 

Construction  of  bridge - i,6S 

Examination  and  survey  of  harbor _ i,4T4 

Improvement  of  harbor i,464;  iv,275i 

Manokm  River,  Md.,  improvement  of i,200;  ilVM 

Mantua  Creek,  N.  J.,  improvement  of i,178;  ii,l§Si 

Maps: 

Military  and  other i,639,5# 

Northern  and  Northwestern  Lakes i>633;  vi,3s51 

Marblehead,  Mass.,  repair  of  seawall i,  68,10^ 

Marcushook,  Pa.,  improvement  of  ice  harbor i,171;  n,!^ 

Jtfaria,  ^nna  (schooner),  removal  of  wreck  of ii  188;  ii,136T 

Marietta,  Ohio,  construction  of  city  bridge  across  Muskingum  River i,6Ci' 

Marine  City,  Mich. ,  construction  of  bridges  across  Belle  Ki ver . 1.(^1 

Marion,  Fort,  Fla.,  defenses  at 1,28,  b>^ 

Marquette,  HI. ,  construction  of  bridge  across  Illinois  River ..      1,6:^ 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  off  Preeque  Be  Point 1, 454;  m,  371S 

Improvement  of  harbor i,453;  in,27l5 

Water  levels 1,687;  Yi,3859,36a) 

Marthas  Vineyard,  Mass.: 

Examination  and  survey  of  Vineyard  Haven  Harbor . 1,97 

Improvement  of  Vineyard  Haven  Harbor —  l,84,110» 

M[artin,  R«,  Sugar  Company,  Limited,  bridge  of i,6S2 
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lifaflsachnsetts,  defenaeflof  southeast  coast i,  18, 724 

Slata^^rda  Bay,  Tex.,  examination  and  survey  of  harbor  at  Alligator 

Head i,846 

TSifataTizaa  River,  Fla.  (see  St.  Augustine) i,273;  n,1607 

Idatawan  Creek,  N.  J.,  improvement  of i,160;  n,1809 

JSdatilda  (schooner) ,  removal  of  wreck  of 1,62,1049 

IMattaponi  River,  Va. : 

Ck>iistniction  of  bridge  at  Walkerton i,621 

Improvement  of i,218;  n,1488 

Mattitnck  Harbor,  N.Y.,  improvement  of i,129;  n,1219 

Manxnee  Bay  and  River,  Ohio: 

Harbor  lines  at  Toledo i,39:  iv,8087 

Improvement  of  Toledo  Harbor i,524;  iy,8020 

Maurice  River,  N.  J.: 

Examination  and  survey 1, 182 

Removal  of  wreck  in i,182;  n,18a7 

Memorial  Iridge  and  boulevard  to  connect  Washington,  D.  G.,with  Mount 

Vernon, Va 1,42,627;  vi,8779 

Memphis  Harbor,  Tenn.  (Me  Mississippi  River  Oommission)..  1,616;  v, 8291, 8386 
Menominee  Harbor  and  Biver,  Mich,  and  Wis.: 

Examination  and  survey  of  river 1,474 

Improvement  of  harbor - 1,456;  iv,2726 

Improvement  of  river i,457;  iv,2728 

MeroedOounty,Cal.,  bridge  of 1,628 

Mermentau  River,  La.,  and  tributaries,  improvement  of i,  329;  n,  1861 

Merrimac  River,  Mass.: 

Improvement  of 1,68,1060 

Improvement  of  Newburyiwrt  Harbor —  1,63,1058 

Metropolitan  Park  Commission  of  Massachusetts,  bridge  of i,  622 

Miami,  Fla.,  defenses  of 1,27,890 

Mianus  River,  Conn., improvement  (tf... 1,122,1184 

Michigan  City,  Ind. : 

Improvement  of  inner  harbor i,486;  iy,2895 

Improvement  of  outer  harbor i,486;  iv,2897 

Wreck  at  entrance  of  harbor, remov^  of i,504;  iy,2951 

Michigan  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  46t;  iv,  2749 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  460;  rv,  2737 

Canaltp  Sturgeon  Bay,  Wis., operating  and  care i»461;  iy,2743 

Chicago  Drainage  Canal i,40 

Examination  and  survey  of  channel  to  Stony  Lake,  Mich i,  505 

Survey  of  Illinois  and  Des  Plaines  rivers,  for  extension  of  navigation 

to 1,485;  IV,  2890 

Water  levels i,687;  vi,3859,3860 

Middle  Ground  Bar,  Hampton  Roads,  Va. ,  examination  and  survey  at i,  288 

Middle  River,  Cal.,  construction  of  bridge  across i,621 

Milan,  m.,  Illinois  and  Mississippi  Canal  at 1,482,484;  iv,2858,2888 

Milford  Harbor,  Conn.,  examination  and  survey i,125 

MilfordHavenHarbor,Va.,  improvement  of i,216;  ii,1429 

Military  departments,  reconnaissances  and  explorations i,  039;  vi,  3871 

Mill  Creek,  Me.,  construction  of  bridge  across i,622 

Mill  River,  New  Haven,  Conn.  («ec  New  Haven  Harbor) 1,107,1162 

Mill  River,  Stamford,  Conn,  (jiec  Stamford  Harbor) 1,120,1182 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Construction  of  city  bridges i,621 

Construction  of  harbor  of  refuge  in  bay i,466;  iy,2767 

Improvement  of  harbor i,467;  rv,2770 

Water  levels l,637;  vi,3859,3860 

Wreck  at  MUwaukee,  removal  of i,473;  iv,2812 

Mineral  Range  Railroad  Company,  bridge  of i,618 

Mines,  submarine i,16 

Minim  Chreek-Estherville  Canal,  8.  C.  (see  also  Santee  River) . . .  i,  249, 255;  n,  1582 

Mining,  hydraulic,  in  Calif omia i,618;  vi,8747 

Minnesota  River,  Minn. : 

Examination  and  survey 1,886 

Improvement  of i,382;  iii,2200 

MJspillion  Biver,  Del,  improvement  of 1,189;  ii,1879 
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LliBsisBippi  River: 

i3eecQridp:e,  IlI.,preyentloii  of  break  at 1,373;  m,  908^ 

Beechridge,  111.,  auryey  to  prevent  breakat l,3T5 

Bellevne,  Iowa,  survey  opposite 1,377 

Camtheraville,  Mo.  (9ee  Miasiaaippi  River  Gommiaaion) . . .  i,  616;  v,  3291, 3336 

DeltaPoint,  La.  (aeeMiaaiaaippi  River  Gommiaaion) i,616;  v,  3201, 333^ 

Dea  Moinea  Rapids  Canal  and  Dry  Dock,  operating  and  care. .  i,  376;  m. 31^0 
Dredge  boata  and  anag  boata  on  upper  river,  operation  of  . .  i,  38, 375;  m,  i^^i 

Dnbnque,  Iowa,  reconstmction  or  bridge ..     !,€:§ 

Dnnleith,  m.,  reconatmctionof  bridge 1.6^ 

Eaat  Dnbuqne,  111.,  reconstmction  or  bridge i.6l9 

Ganging,  at  St.  Paul,  Minn 1,38,384;  nL-TX. 

Ganging,  including  principal  tributariea 1,38,360;  ii,*.MS 

Greenleaf  Bend,  nH,  prevention  of  break  into  Gache  River i,  373;  m,  d.t?? 

Greenleaf  Bend,  01. , survey  for  preventing  break  into  Gache  River ...  h'S:i 
Greenville  Elarbor,  Misa.  (seeMiasisaippi  River  Gommiaaion) .  i,  616;  T,  3291, 3386 

Head  of  Paasea  to  head  vratera,  aurveys  from i,  616;  T,  3291. 3^ 

Head  of  Pasaes  to  Ohio  River,  improvement,  surveya,  etc. .  i,  616;  T,  3391, 33^ 
Helena  Harbor,  Ark.  (see  Mississippi  River  Gommission) . . .  i,  616;  v,  8291 .  ^^ 
Hopefield  Bend,  Ark.  («66  Mississippi  River Gommisaion) -.  i,616;  if,  3291.3:^ 

Dlinois and  Misaissippi Canal, m 1,482,484;  iv,2853,:^s^ 

La  Croese  Harbor,  Wis., improvement  of i,377;  m,2in 

Look  and  dam  between  St.  Paul  and  Minneapolis,  Minn.,  oonatmction 

of 1,378;  111,217? 

Loutre,  Paaa  a,  closing  crevasse i,321;  n,W^ 

Loutre,  Pass  a, improving  outlet  at i^SSS;  xi,lStl 

Memphia,  Tenn.  (see  Misaiasippi  River  Gommisaion) i,  616;  v,  3291,  dS'^ 

Minneapolis  to  St.  Paul,  Minn.,  construction  of  Iocie  and  dam.  i,  378:  in,317; 

Miaaouri  River  to  Ohio  River,  improvement  from l,  39, 370;  m,  2^}^ 

Miaaouri  River  to  St  Paul,  Minn.,  improvement  from i,  89, 375;  m, 2l4i^ 

Natchez  Harl)or,  Misa.  (see  Missisaippi  River  Gommission) .  i,  616;  v,  3291, 3^J6 

NewOrleans  Harbor,  La.,  defenses i,32,SW 

New  Orleans  Harbor,  La.,  improvement  (see  Miaaisaippi  River  Com- 
mission)  1,616;  v,3291,3^ 

Ohio  River  to  Head  of  Passes,  improvement,  surveya.  eto . .  i,  616;  v,  3291. 3^3$ 

Ohio  River  to  Missouri  River,  improvement  from 1,39,370;  m,9u> 

Pass  a  Loutre,  cloeing  crevasse i,321;  ii,1nS 

Pass  a  Loutre,  improvingoutlet  at i,323;  ii,l»41 

Pepin  Lake  and  Village,  WiB. ,  improvement  at... i,  375;  m, 21(S 

Pepin  Lake  and  Village,  Wis.,  examination  and  survey 1.37! 

Pokegama  Falls,  Minn.,  construction  of  reservoir i,379;  ni,2l8l 

Pokegama  Falls,  Minn.,  operating  and  caie  of  reaervoir i,  380;  iii,219i:' 

Quincy  Bay,  IlL,  improvement  at 1,375;  Iii,21i5 

Quincy  Bay,  m.,  aurvey  at - i,3n 

Keaervoira  at  head  watera,  construction  of 1,879;  111,818:2 

Reservoirs  at  head  waters,  operating  and  care i,  380;  m,  2190 

Rockwood,  111.,  survey  below 1,374 

St.  Louis  Harbor,  Mo.,  improvement  of 1,378;  ni,2087 

St.  Paul,  Minn., gauging 1,88,384;  ni,2d05 

St.  Paul,  Minn.,  to  Minneapolis,  construction  of  lock  and  dam. .  i,  378;  m,  2171 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  89, 875;  in,2hlS 

Snag  boats  and  dred^  boata  on  upper  river,  operation  of . .  l,  88, 875;  m,  30@1 

Snaga  and  wrecks  below  Missouri  River,  removal  of i,  38, 370;  m,  2(HT 

South  Paaa.  Inspection  of  improvement 1,40,817;  ii,19l5 

Southwest  Pass,  aurvey 1,40,322,837;  11,19© 

Superior  Lake,  examination  and  aurvey  for  canal  to i,456 

Viaalia  Harbor,  La.  («ee  Mississippi  River  Conmiission) ..  i,616;  v,  8201,3:96 

Wagners  Landing,  111.,  aurvey  at. _ _.       i,374 

Wrecks,  etc. ,  above  Missouri  River,  removal  of l,  38, 375;  m,  SOQl 

Wrecks,  etc.,  below  Missouri  River,  removal  of 1,38,370;  iii,a(M7 

Midsiaaippi  River  Commiasion 1,616;  v,8291,3336 

Mississippi  Sound,  Misa. : 

Defensesof 1,30,  934 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor,  i,  812;  u,  17^ 

Improvement  of  Horn  Island  Harbor 1,310;  n,nib 

Improvement  of  Ship  Island  Paaa 1,313;  ii,173l 

Survey  of  Horn  laland  Harbor  and  Paaa I»317;  n,17H 

Survey  through  Ship  laland  Paaa,  and  from  Ship  laland  Harbor  to 
Gulfport  and  Bilozi If317;  n,1787 
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Missonri  Riyer: 

Bridge  at  Kansas  City,  Mo.,  modification  of i,619 

Improvement,  surveys,  etc.,  below  Sioux  City 1,617;  vi,8655 

Stnbbs  Ferry  to  Sioux  City,  improvement  from 1,885;  m,2217 

Upper  river,  snagging 1,898;  m,2229 

!MisBoari  River  Commission 1*617;  vi,8655 

Mobile  Harbor  and  River,  Ala.: 

Defenses  of i,80,  924 

Improvement  of  harbor 1,808;  n,1696 

Wreck  at  Mobile,  removal  of i,317;  n,1784 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of 1,285;  n,1492 

Mokelnmne  River,  CaL,  improvement  of i,556;  iy,8168 

Jlfom^or  (lighter),  removal  of  wreck  of 1,522;  iy,8015 

Monomoy  Beach,  Mass.,  removal  of  wreck i,1094 

Monongahela  River,  W.  Va.  and  Pa.: 

Constmction  of  locks  and  dams 1*417;  ni,2878 

Improvement  at  Locks  Nos.  8  and6 i,418;  in,2875 

Improvement  of  Pittsburg  Harbor i,419;  ni,2897 

Operating  and  care  of  locks  and  dams i)419;  iu,2876 

Monroe  Connty,  Miss.,  bridge  of i,618 

Monroe,  Fort,  V a.  (Me  Hampton  Roads) i,26,  884 

Monroe  Harbor,  Mich.: 

Improvementof i,528;  iv,8017 

Removal  of  wreck _ 1,586;  iv,8076 

Water  levels i,687;  vi,8859,3861 

Montgomery,  Fort,  N.  Y.  (see  Great  Lakes) i,88,  975 

Moosabeo  Bar,  Me.,  improvement  of i,45,  1019 

Morgan  Canal,  Tex.: 

Improvementof  waterway  via i,840;  n,  1961, 1964 

Operating  and  care i,841;  u,1965 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of .      i,  628 
Mormon  Channel,  San  Joaquin  River,  Cal.: 

Improvementof   i,556;  iv,8166 

Survey  of i,561;  iv,8188 

Morse,  Charles  W.  (schooner),  removal  of  wreck  of i,96,  1146 

Morse  River,  Me.,  construction  of  bridge  across i,621 

Mortars i,10 

Mosquito  Creek  Canal,  S.C.(8eeSantee River) i,249;  ii,1532 

Mount  Desert,  Me. ,  construction  of  breakwater  to  Porcupine  Island  —  i,  46, 1022 

Mount  Hope  Bay,  Mass.  («ee  Fall  River  Harbor) 1,91,1180 

Mount  Pleasant  shore,  Charleston,  S.  C. ,  improvement  at i,  252;  u,  1542 

Motmt  Vernon,  Va.,  boulevard  and  memorial  bridge  to  Washington, 

D.  C 1,42,627;  vi,8779 

MudLake,La.(«eeMermentaa  River) i,829;  n,1851 

Mud  River,  Ga.,  improvement  of  waterway  via 1,265;  n,  1590 

Mules,  sale  of ,  when  notneeded i,48 

Murderkill  River,  Del.,  improvement  of i,188;  n,  1378 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care..  1,406;  iii,2289 
Muskegon  Harbor,  Lake,  and  River,  Mich.: 

Bxamination  and  survey  of  river i,505 

Improvement  of  harbor 1,496;  iv,2928 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  construction  of i,620 

Improvementof l,428;  m,2454 

Operating  and  care  of  locks  and  dams.. 1,424;  ni,2457 

Mystic  River,  (Ik)nn.,  improvement  of 1,100,1158 

Mystic  River,  Mass.: 

Bridge  at  Boston,  construction  of i,623 

Estimate  of  cost  of  improvement 1,81,1096 

Improvementof 1,70,1071 

Improvement  below  mouth  of  Island  End  River i,71, 1078 

Kandua Creek,  Va.,  improvementof 1,228;  n,1479 

Nansemond  River,  Va. ,  improvement  of i,  225;  n,  1475 

Nanticoke  River,  DeL  and  Md.,  improvement  of 1, 197;  n,  1891 
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Nantiiek0t,Ma«.,  oonstmotion  of  harbor  of  refuge 1,83.1:06 

Nantucket  Sound,  MasB.,  removal  of  wreck  in i,96,Ui5 

Napa  River,  Gal.: 

Examination  and  onryey • i.aQ 

Improvement  of i,558;  iv.-M 

Narcissus  (bam),  removal  of  wreck  of i»H7;  n,!^ 

Narraganaett  Bay,  B.  L: 

Defenaesof - i.lS.73! 

Harbor linea at  Jamestown i,39.1l4^.< 

Improvement  of — i,Si>,ll35 

Removal  of  wreck 1,96,11^ 

Narragnagna  River,  Me.,  improvement  of i,4d,l{£; 

Natalbany  River,  La.  («ecTickf aw  River) i,81»;  ii,l>^J5 

Natchez  Harbor,  Mias.  (see  Miseiasippi  River  Ck>mmiBsion) 1,616;  T,3291,89S 

National  Defense  appropriation  and  allotments uU 

Naval   Observatory   grounds,  Washington,   D.    G*,   memorial     bridge 

at 1,43,687;  Vl,37:9 

Navesink  River,  N.  J.  (see  Shrewsbury  River) i,  162;  n,  1311 

Navigable  waters.    See  Bridges  and  wrecks. 

NeahBav,  Wash.,  examination  and  survey 1.6:5 

NechesKiver, Tex., improvement  of  mouth i»333;  ilI^^) 

Negro  Cut,  Indian  River  Inlet,  Fla.(«ee  Indian  River) 1,273;  iLl^'^ 

Nestugga  River, Grog., improvement  of 1,578;  iv.32ib 

Neuse  River,  N.  G. : 

Improvement  of i,237;  ii,14^' 

Improvement  of  waterway  via i,237;  n,14^ 

Newark  Bay,  N.  J. : 

Examinations  and  surveys  (see  Arthur  Kill  and  Passaic  River) i.V'. 

Improvement  of  {see  Staten  Island-New  Jersey  channel) i,  156;  n.  l).-. 

Newaygo,  Mich. , examination  and  survey  of  Muskegon  River  up  to i. 5*0 

New  Baltimore,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  163;  u,  VM 

New  Bedford  Harbor,  Mass. : 

Defenses  of.. I,1S.:2^ 

Examination  and  survey iX 

Improvement  of 1,85,1114 

Newborn,  N.  C.: 

Improvement  of  Neuse  River i,237;  n,!-!*) 

Improvement  of  waterway  to  Beaufort,  N.  C i»237;  ii,U9' 

Newburyport  Harbor,  Mass.,  improvement  of i,63,KtV 

Newcastle  County,  Del.,  bridge  of i,e£- 

Newcastle  Ferry,  Ya. ,  construction  of  bridge  across  Pamunkey  River h*^ 

New  Hampshire,  defenses  of  coast i,16,t>>i 

New  Haven  Harbor,  Ck>nn.: 

Gonstruction  of  breakwaters i,10i*.lK' 

Defenses  of 1,20. 74: 

Improvement  of i,107,llfc 

New  Jersey-Staten  Island  channel: 

Examination  and  survey  (<eeArthur  Kill) M^ 

Improvement  of i,156;  n.loJ-i 

New  Liberty,  111.,  examination  and  survey  of  Ghio  River i,4K 

New  London,  Conn.: 

Defenses  of _ 1,20,74* 

Harbor  linesat i,39,  Ib'i 

Improvement  of  harbor  (see  Thames  River)    i,  102,  ill 

New  London,  Wis. ,  construction  of  bridge  across  Embarrass  River i,  6:1 

New  Orleans  Harbor,  La.: 

Defenses  of __.  i, 32, 9^)4 

Improvement  of  (see  Mississippi  River  Commission) i,  616;  T,  8391,3^36 

Newport  Harbor,  R.  I. : 

Defenses  of i,  18,7?l> 

Improvement  of i,91,llS 

Removal  of  wreck 1,96,1145 

Newport  River,  N.  C: 

Improvement  of  Beaufort  Harbor I,S38;  ii,l«S 

Improvement  of  waterway  from  Beaufort  to  New  River i,  239;  n,  1498 

Improvement  of  waterway  from  Newborn  to  Beaufort 1,237;  n,14»I 

New  Biohmond,  Mioh.,  alteration  of  bridge  across  Ealamasoo  River..  i,624,Ctf 
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^New  River,  N.  C: 

Improvement  of 1,289;  n,1501 

Improvement  of  waterway  to  Beanfort,  N.  G i,289;  n,1499 

IN'ew  River,  Va.  and  West  Va. ,  improvement  of i,  481;  m,  2498 

ISTew  Rochelle  Harbor,  N.  Y.,  examination  and  snrvey i,  142 

27ew  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refoge 1,94,1189 

Improvement  of  Great  Salt  Pond 1,95,1141 

X^ewtown  Creek,  N.  Y.: 

Improvement  of i,187;  n,1289 

Removal  of  wreck - i»147;  u,1277 

"New  York  and  New  Jersey  Bridf^  Company,  bridge  of i,  619 

2^ew  York  and  Long  Branch  Railroad  Bridge,  removal  of  wreck  in  Rari- 

tan  River  at i,168;  n,1815 

I^ow  York  Harbor,  N.  Y.: 

Arthnr  Kill,  examination  and  survey i,  164 

Arthur  Kill,  improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Bay  Ridffe  Channel,  imxnrovement  of i»144;  u,1266 

Bronx  River,  improvement  of i,128;  n,1217 

Buttermilk  Channel,  improvement  of i>144;  n,1266 

Defenses  of 1,20,21,762 

East  Channel,  improvement  of i)142;  n,1261 

East  Channel,  survey  of 1,147;  n,  1279 

East  River,  examination  and  survey  of  Diamond  and  Coenties  reefs. .      i,  142 

East  River,  harbor  lines i,39;  n,  1264, 1255, 1258 

East  River,  improvement  of ,  including  Hell  Gate i)184;  n,1229 

East  River,  improvement  of  Wallabout  Channel i,  188;  n,  1242 

East  River,  survey  of  WaUabout  Channel h'^^U  n,1251 

Flushing  Bay,  improvement  of 1,188;  n,1227 

Gedney  Channel,  improvement  of i,142;  n,1261 

Gowanus  Bay  and  Gimal  {see  Bay  Ridge  Channel) i,  144;  u,  1266 

Gtowanus  Creek  Channel,  improvement  of i)146;  n,1274 

Harlem  River,  improvement  of i,185;  n,1282 

Hell  Gate,  East  River,  improvement  of i>184;  n,1229 

Hudson  River,  construction  of  bridge i,619 

Kill  van  Kull,  examination  and  survey ...      i,164 

Kill  van  Kull,  improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Main  Ship  Channel,  improvement  of i>142;  n,1261 

Narrows  to  the  sea,  improvement  from i)142;  ii,  1261 

Narrows  to  the  sea,  survey  of  East  Channel  from i,147 

Newark  Bay«  examinations  and  surveys  {see  Arthur  Kill  and  Passaic 

River) ..      1,164 

Newark  Bay,  Improvement  of  {see  Staten  Island-New  Jersey  chan- 
nel)  1, 156;  n,  1804 

Newtown  Creek,  improvement  of i,187;n,1289 

Red  Hook  Channel,  improvement  of 1, 144;  n,  1266 

Spuyten  Duyvil  Creek  («ee  Harlem  River) 1,185;  n,1282 

Staten   Island-New  Jersey  channel,  examination  and  survey  {see 

Arthur  Kill) 1,164 

Staten  Island-New  Jersey  channel,  improvement  of 1,156;  n,1804 

Supervision  of l,  615;  rv,  8281 

Totten,  Fort,  post  of 1,5,6,8,651 

Trianguiar  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,144;  n,  1266 

Wallabout  Channel,  improvement  of i,  188;  n,  1242 

Wallabout  Channel,  survey  of i,141;n,1251 

WiUets  Point 1,5,6,8,651 

Wrecks,  removal  of i,  147;  n,  1276, 1277, 1278 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  624 

Nezpique  Bayou,  La.  {see  Mermentau  River) 1, 829;  n,  1851 

Niagara,  Fort,  N.  Y.  (see  Great  Lakes) 1,88,974 

Niagara  River,  N.  Y.: 

Bridges  across,  construction  of i,619 

Erie  Basin  entrance  and  Black  Rock  Harbor,  improvement  of.  i,  540;  rv,  8114 
Harbor  lines  at  West  Seneoa,  BuflUo 1,89;  iy,8128 
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Niagara  River,  N.  Y.— Ckmtinned. 

Improyement  of  Buffalo  Harbor i«538;  ir^rift: 

Tonawanda  Harbor  and,  improvement  of i,5il;  it.311j 

Tonawanda  to  Port  Day,  improvement  from 1,542;  iv.Siri 

Niagara  River  Bridge  and  Tunnel  Company,  bridge  of lS'/s 

Nomini  Creek,  Va.,  improvement  of i,211;  JL,\^ 

Nooksack  River,  Wash.  («ce Puget  Sound) I,e08;  rv,^7 

Norfolk  and  Atlantic  Terminal  Company,  bridge  of i,6Sl 

Norfolk  Harbor,  Va.: 

Bridge  across  Tanners  Creek,  construction  of 1,61 

Defenses  of  Hampton  Roads i,25,S3i 

Improvement  of , and  its  approaches —  i^^S;  n,!!?. 

Improvement  of  Elizabeth  Kiver 1,224;  ii^lCS 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C i,  2SSh  n.  1^ 

Improvement  of  waterway  to  sounds  of  North  Carolina 1, 228;  n,  UH^ 

Improvement  of  Western  Branch,  Elizabeth  River i,  225;  n,  l€i 

North  Branch,  Chicago  River,  IlL: 

Examination  and  survey 1,435 

Improvement  of 1.476;  iv,3^ 

Reconstruction  of  bridge  near  Clyboum  Place,  Chicago  ...  i,  6:f< 

Removal  of  wreck i,485;  lv,283S,3i^ 

North  Branch,  Santee  River,  S.  C.    See  Santee  River. 

North  Carolina,  defenses  of  coast 1,25,841 

Northeast  Branch,  Cape  Fear  River,  N.  C. ,  improvement  of 1, 241;  n,  1^ 

Northern  and  Northwestern  Lakes: 

Defenses  on l,©,9C4 

Improvement  of  channels  in  waters  connecting i,  505;  iv,  2^m 

Preservation  of  bench  marks,  Erie  Canal,  N.  Y 1,636;  vi$y'i 

Surveys  and  charts 1.633;  vi,.5s.v. 

Water  levels i,637;  vi,Sn^ 

North  Hero,  Vt.,  construction  of  bridges  across  Lake  Champlain i,  pIv 

North  Hero  Island  Channel,  Lake  Champlain,  Vt. ,  improvement  of l  U? 

North  Landing  River,  N.  C.  and  S.  C. ,  improvement  of  waterway  via.  i,  229;  n,  HI 

North  River,  Fla.  («ec  St.  Augustine) 1,273;  n,U*K 

North  River,  Mass.  («e€  Scituate) l,76,li>3 

North  River,  N.Y., removal  of  wreck 1.147;  n,l^ 

North  River,  N.  C. ,  improvement  of  waterway  via. i,  229;  n,  14?1 

North  River,  Wash,  (see  Willapa  River  and  Harbor) 1.599;  iv,32S 

Norwalk  Harbor,  Conn. : 

Harbor  lines i,39,13C^ 

Improvement  of 1,117,11?? 

Noxubee  River,  Miss.,  improvement  of 1,309;  ii,171l 

O. 

Oakland  Harbor,  CaL,  improvement  of 1,554;  iv.Slfi! 

Oak  Point,  N.  Y.,  harbor  lines  in  East  River i,39;  n.r3S5 

Obion  River,  Tenn., improvement  of 1,394;  m,22$i 

Occoquan  Creek,  Va.,  improvement  of 1.209;  n,1421 

Occupancy  of  pi^blic  structures i,88 

Ocklawaha  River,  Fla..  improvement  of 1,272;  n,1608 

Ocklockonnee  River,  Fla.,  examination  and  survey 1,302 

Ocmulgee  River,  Ga.,  improvement  of 1,263;  n,15S 

Oconee  River,  Ga. ,  improvement  of 1.262;  n,15!l^ 

Oconto  Harbor,  Wis.: 

Examination  and  survey i,4T4 

Improvement  of 1,458;  iv,2:i^. 

Ocracoke  Inlet,  N.  C,  improvement  of 1,233;  n,U!?: 

Office  of  the  Chief  of  Engineers,  officers  on  duty i,64l 

Ogdensburg  Harbor,  N.Y.,  improvement  of 1,548;  iv,3l4$ 

Ohio  River: 

Bridge  at  Sewickley,  Pa.,  construction  of. i,e3i^ 

Cullums  Ripple,  below  Cincinnati,  Ohio,  survey  at i,  417;  m,  23S7 

Davis  Island  Dam,  Pa.,  operating  and  care 1,413;  iii,2S4T 

Falls  of,  including  Indiana  Chute,  improvement  of i,  440;  m,  2545 

Gauging  («€c  Mississippi  River) 1,38,360;  n,2(B5 

General  improvement 1,410;  m,^! 

Harbor  lines  at  Allegheny  City,  Pa 1,89;  m^U^ 
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Ohio  River— Continned. 

LiOuisYille  and  Portland  Canal, Ky., enlargement  of 1,440;  ni,2545 

liouisville  and  Portland  Canal,  Kv., operating  and  care 1,442;  in,  2565 

Marietta,Ohio,toPittsbnrg,Pa.,nnal  report  of  survey  1,417;  m,2d61 

Mound  City  to  Cairo,  Dl. ,  examination  and  survey  from i,  417 

Movable  dams. construction  of  .- i,414;  m,2d53 

New  Liberty.  111., examination  and  survey 1,417 

Pittsburg  Harbor,  Pa.,  improvement  of 1,419;  m,2d97 

Snag  boat  operation  of 1,38,418;  m,2840 

Okanogan  River,  Wash., improvement  of —  i,611;  iv,8275 

Okechobee  Lake,  Fla., examination  and  survey i,288 

Oldmans  Creek,  N.  J.,  examination  and  survey 1,182 

Old  River,  Cal.,  construction  of  bridge  across 1,621 

Old  Tampa  Bay,  Fla.: 

Improvement  of  Tampa  Bay i,282;  n,1682 

Plan  and  estimate  of  cost  of  improving  Tampa  Bay i,  287;  n,  1640 

Olympia Harbor,  Wash.,  improvement  of 1,605;  iv,8270 

Omro,  Wis.,  reconstruction  of  bridge  across  FoxRiver 1,621 

Ontiuio  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,637;  vi,8859,886S 

Ontonagon  Harbor,  Mich. : 

Improvement  of 1,452;  m,2706 

Survey  of i,456 

Orange  Mills  Flats,  St.  Johns  River,  Fla., improvement  at 1,271;  n,1600 

Orange  River,  Fla., examination  andsurvev i,288 

Orillia,  Wash. ,  construction  of  bridge  across  White  River i,  628 

Osa^e  River,  Mo.,  improvement  by  Missouri  River  Commission. . .  i,  617;  vi,  8668 
Oshkoeh,  Wis.: 

Bridge  across  Fox  River,  reconstruction  of. 1,620 

Bridge  across  Sawyer  Creek,  construction  of 1,621 

Harbor  lines  in  Fox  River i,39;  iv,2819 

Oswegatchie  River,  N.  Y.  (8«e  Ogdensburg) i,548;  iv,8149 

Oswego  Harbor,  N.  T.: 

Improvementof i,546;  IY,8188 

Water  levels i,637;  vi,  3859, 8862 

Otter  Creek,  Vt.,  improvement  of i,149;  ii,1291 

Ouachita  River,  Ark.  and  La. ,  improvement  of i,  850;  ii,  1994 

Oyster  (>eek,  Tex.,  examination  and  survey 1,846 

P. 

Pablo  Greek,  FlJEi., bridges  obstructing 1,625 

Pacheco  Slough,  Cal. ,  reconstruction  of  bridge  across 1, 622 

Pacific,  Department  of  the,  reconnaissances  and  explorations i,689;  yi,3871 

Pamlico  River  and  Sound,  N.  C. : 

Improvementof  river i, 284;  ii,  1490 

Improvement  of  waterway  to  Norfolk,  Va i,228;  n,1480 

Removal  of  wreck  in  river 1,244;  n,1516 

Pamunkey  River,  Va.: 

Construction  of  bridge  at  Newcastle  Ferry 1,622 

Improvementof i,219;  ii,1485 

Parkers  Head  Harbor  and  Channel,  Kennebec  River,  Me.,  examination 

andsurvev i,62 

Pascagoula  Harbor  and  River,  Miss.: 

Improvementof  river 1,809;  n,1717 

Improvement  of  river,  including  Horn  Island  Harbor i,  810;  ii,  1718 

Wredc  in  harbor,  removal  of i,817;  u,1788 

Pasquotank  River,  N.  C: 

Improvementof 1,282;  n,1484 

Improvement  of  waterway  via i,228;  ii,1480 

Passaic  River,  N.  J.: 

Examination  and  survey i,164 

Improvement  of 1,165;  n,1803 

Pass  a  Loutre,  Mississippi  River: 

Closing  crevasse i,821;  n,1889 

Improving  outlet  at 1,828;  n,1841 
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Patapsoo  RiTer,  Md.: 

Defeases  of  Baltimore i,2S,8Q6 

Harbor  linee  at  QpaxrowB  Point 1,89;  ii,1410 

Improyement  at  ^ring  Garden,  Baltimore 1,205;  ii,lli:< 

ImproTement  of  onannel  to  CortiB  Bay i»2(H;  n,!^ 

Improvement  of ,  including  channel  to  Baltimore 1,203;  n,!^ 

Patchc^e  BiTer,  N.  Y. : 

Ezimiiinations  and  anrr^ys i,\Q 

Improvement  of _.. i,140;  n,'\^ 

Patnxent  Biver,  Md.,  examination  and  survey  at  Bristol  Bar 1,233 

Pawcatnck  River,  B.  I.  and  Conn.,  improvement  of i, 97,11ft 

Pawtncket  River,  R.  L: 

Examination  and  sorvey hTi 

Improvement  of 1,88,113 

Pearl  Harbor,  Hawaiian  Islands: 

Defense  of lI 

Improvement  of ...       i,4i 

Fearl  River,  Miss.,  improvement  of: 

Below  Jackson i,  314,  n,  ITS 

Carthage  to  Jackson i,315;  11,172: 

Edinbnrg  to  Carthage i,315;  n,172s 

.  Month  of 1,313;  n,i:^ 

Pease  Creek  or  River,  Fla.: 

FiXamination  and  survey  of  Charlotte  Harbor  up  to  Punta  Gorda i,  ^ 

Improvement  of.. i,279;  n,16S6 

Pedee  nvers,  8.  C,  improvement  of: 

GreatPedee i, 246;  n,  1581 

LittiePedee l,246:  n,!^: 

Peekskill  Harbor,  N.Y.,  improvement  of i,154;  11,19)1 

Pend  OreUle  River,  Wash,  and  Idaho: 

Improvement  of 1,612;  iv,327S 

Survey  of , 1,614 

Penobscot  River,  Me.: 

Defenses  of 1,16,685 

Examination  and  survey  of  Bucksport  Narrows l63 

Improvement  of i,49,l<^ 

Pensacola  Harbor,  Fla.: 

Defenses  of i,30,914 

Improvement  of i,296;  n,16ffi 

Pensankee  Harbor,  Wis.,  improvement  of i,459;  iv,27U 

Pentwater  Harbor,  Mich.,  improvement  of i»498;  iv,2988 

Pepin  Lake  and  Village,  Mississippi  River,  Wis.: 

Improvement  at 1,375;  iii,21@3 

Examination  and  survey i.3?^ 

Pere  Marquette  Lake,  Mich,  (see  Ludington) _  i,499;  iv,29^ 

Personal  property,  saleof,  when  not  needed i,4S 

Persons,  mjured,  recommendation  in  aid  of hU 

Persons,  occupancy  of  public  structures  by  private.. i,38 

Petaluma  Creek,  OaL: 

Improvement  of i,559;  rv,8183 

Removal  of  wreck 1,561;  iv,31^ 

PetoskeyHarbor,  Mich.,  improvement  of i,504;  rv,2WS 

Phalia  (Falia),  Bogue,  La.,  improvement  of i,318;  n,183S 

Philadelphia,  Pa.: 

Defensesof i,22,7S 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on       1,168;  11,1338,1^) 

Improvement  of  Schuylkill  River i,169;  n,l$?i 

Riippsburg,  Me.,  bridges  at I.fi2l 

Pierre  and  Fort  Pierre,  S.  Dak.  (see  Missouri  River) i,387;  m,22:? 

Piers,  occupancy  of i,l^S 

Hgeon  bayous,  La.,  improvement  of i,325;  n,1844 

Rgeon  CoveHarbor,  Mass.,  removal  of  wreck 1,81,105^ 

Hie  Creek,  Wis.: 

Examination  and  surveys  of  Kenosha  Harbor — 1,478.474;  it,^i: 

Improvement  of  Kenosha  Harbor i,469;  IT,27« 

Pike,  Gen.  Albert,  statue  of ,  at  Washington,  D.  C    vi,8842 

gne  Island  Harbor,  Fla.  («ee  Punta  Rasa) i,8!=«? 

Pine  Lake,  Mich,  (see  Charlevoix) i,608;  iv,2»i6 
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« 

Ine  River,  Mich.: 

Improyement of 1,516;  iv,2996 

Reoonstmction  of  bridge  at  St.  Clair 1,628 

^ne  River,  Miim.,reserToir  at: 

Constmction of i,879;  ni,2183 

Operating  and  care 1,880;  m,  2190 

Inole,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

4  ttsbnrg,  Cincinnati,  Chicago  and  St.  Looifl  Railway  Company,  bridge  of.      i,  622 
^ttsbnrg  Harbor,  Pa.: 

Harbor  lines  at  Allegheny  City i,  39;  m,  2449 

Improvement  of i,419;  ni,2897 

^aquemine  Bayou,  La.,  improyement  of i,325;  ii,  1844 

Uymouth  Harbor,  Mass., improyement  of 1,78,1086 

^ocahontas,  Ark.,  constmction  of  bridge  across  Black  River i,  618 

'ocahontas  Bridge  Company,  bridge  of 1,618 

^ooonioke  River,  Md.,  improvement  of i,200;  il,1895 

'olnt  Isabel,  Tex. ,  examination  and  survey  of  Brazos  Santiago  Harbor ...      i,  846 
^oint  Jnditii  Harbor  and  Pond,  R.  L: 

Constmction  of  harbor  of  refuge 1,98,1185 

Improvement  of  pond  entrance 1,98,1188 

Removal  of  wreck.. i,1145 

Point  Pinole,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off l,  561 

?oint  ^Wilson,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Pokotgama  Falls,  Mississippi  River,  Minn. : 

Constmction  of  reservoir 1,279;  ni,2182 

OpHsration  and  care  of  reservoir i,380;  in,2190 

?ollo&  Rip  Light  Vessel,  Mass.,  removal  of  wreck  in  Nantucket  Sound 

near 1,96,1145 

Ponchatoula  River,  La.  («ee  Tickfaw  River) 1,819;  n,1885 

Porcnpine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater 1,46,1022 

Port^e  Lake,  Manistee  County,  Mich. ,  harbor  of  refuge 1,501;  iv,  2942 

Portage  Lake  and  River,  Houghton  County,  Mich.: 

Harbor  lines  at  Houghton 1,89;  m,  2728 

Improvement  and  operating  and  care  of  waterway  via i,  452, 458;  in,  2707 

Rebuilding  bridge  between  Houghton  and  Hancock i,  618 

Removal  of  wreck  in  waterway  via i,456;  iu,2722 

Portage  River,  Ohio («€C  Port  Clinton) 1,525;  iv,8084 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey 1,142 

Improyement  of i»125;  n,1208 

Removal  of  wreck  off i,141;  n,1251 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  525;  iv,  3034 

Port  Harford,  Cal.  («ee  San  Luis  Obispo) i,552;  iv,8159 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  515;  rv,  2998 

Port  Jefferson  Harbor,  N.Y.,  improvement  of I,1S0;  n,1220 

Portland,  Me. : 

Bridge  at,  construction  of i,621 

Defenses  of 1,16,687 

Improvement  of  harbor 1,55,1041 

Portland,  Oreg.: 

Exaznination  and  survey  of  Willamette  River  below i,  599 

Harbor  lines  at  Albina i,89;  iv,8251 

Improvement  of  Willamette  River  above i,  591 ;  iv,  8284 

Improvement  of  Willamette  River  below i,  592;  rv,  8289 

Portland  and  Cape  Elizabeth  Railway  Company,  bridge  of i,  621 

Port  Orford  Harbor,  Oreg.,  improvement  of i,562;  iy,8199 

Port  Royal,  S.  C,  defenses  of 1,27,859 

Port  Royal  (Beaufort)  River,  S.  C: 

Improvement  of i,254;  n.l548 

Improvement  of  channel  between  Beaufort,  S.  C. ,  and  Savannah,  Qa. 

(566 Savannah) i,255;  n,1559 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 1,17,708 

Rxamin  ation  and  survey  of  Pull-and-be-damned  Point 1, 62 

Port  Washington  Harbor,  Wis.: 

Examination  and  survey i,474 

Improvement  of i,466;  iv,2765 

Portwing  Harbor,  Wis.,  examination  and  survey 1,456 


32  INDEX. 

Potomac  River: 

Aqaeduct  Bridge,  at  Waflhington,  D.  0.,  repair  of i,<B96;  Ti,srn 

Defenaeeof  Washington,  D.O i,2i® 

Eastern  Branch  (Anaoostia  River),  Borvey  of i,2-22;  ii,il€ 

Harbor  lines  at  Washington,  D.C i,39;  ii,l«3 

Improyement  at  Washington,  D.  C... i,»6;  ilUIS 


Wreck  near  Washington,  D.  C,  removal  of 1,222;  ii,14S 

Powells  River,  Tenn.,  examination  and  survey 1.410 

Powow  River,  Mass.,  improvement  of i, 64,166: 

Property,  personal,  sale  of,  when  not  needed 1,43 

Proi)erty,  pnbUc,  occanancy  of i,» 

Providence  Harbor  and  River,  R.  I.: 

Examination  andsurvey 1,911 

Improvement  of — 1,89,11s 

Removal  of  Qreen  Jacket  Shoal i,90,llf 

Provincetown  Harbor,  Mass.: 

Improvement  of i,8O40W 

Removal  of  wreck i,81,l»)i^ 

Pnblio  buildings  and  grounds,  District  of  Columbia i,  632;  vi.  aS!l 

Public  property,  sale  of .  when  not  needed 1,^ 

Public  works,  occuiNUicy  of i^ 

Puget  Sound,  Wash.: 

Defenses  of i,36,100» 

Improvement  of ,  and  tributaries ..  i,603;  iv,3»: 

Improvement  of  waterway  to  lakes  Union  and  Washington  _ .     i,  606;  it.  an 

Pulaski,  Fort,  Gh^.,  defenses  at _ i,27,5Ti* 

Pull-and-be-damned  Point,  Portsmouth  Harbor,  N.H., examination  and 

survey — ......... iM 

Pultneyville  Harbor, N.Y., improvement  of i,544;  iv,31l: 

Punta  Gk>rda,  Fla.: 

Examination  and  survey  of  Pease  Creek  up  to  (see  Charlotte  Harbor) .     1,2^! 

Improvement  of  Pease  Creek _  i,279;  n,l€3i 

Punta  Rasa,  Fla.,  examination  and  survey  of  inside  passage  to  Charlotte 

Harbor 1,8^ 

Puyallup  River,  Wash,  (see  Puget  Sound) i,603;  iv,3^ 

Queenstown  Harbor,  Md. : 

Examination  and  survey i,SOS 

Improvement  of ifSOl;  n,l^ 

Quincy  Bay,  Mississippi  River,  HI.: 

Improvement  at i,875;  ra,21\Si 

Surveyat i,STT 

Quinnipiac  River,  Conn,  {see  New  Haven) 1,107,11^ 

Quonochontaug,R.L,removalof  wreck  off 1,1144 

B. 

Baber,John  (schooner),  removal  of  wreck  of i,485;  iv,28S3,M 

Raccoon  River,  K.  J.,  examination  and  survey i,lS 

Racine  Harbor,  Wis. : 

Improvement  of 1,468;  iv,3776 

Survey  of 1,473;  iv,S?l3 

12ain&otP  (schooner),  removal  of  wreck  of 1,561;  iv,31St 

Raisin  River,  Mich.: 

Improvement  of  Monroe  Harbor i>S23;  iv,3i)lT 

Removal  of  wreck  in  Monroe  Harbor i,536;  iv,3irT3 

Rancocas  River,  N.  J.,  improvement  of 1*174;  n,l^ 

Range  and  position  finders i,ll 

Rantowles  Creek,  S.C,  bridge  obstructing i,es 

Rapid  Railway  Company,  bridges  of - i,6S 

Rappahannock  River,  va., improvement  of i,218;  ii,143 

Rantan  Bay  and  River,  N.  J.: 

Improvement  of  bay 1,159;  n,13C^ 

Improvement  of  Eeyport  Harbor -.  1,160;  n,131o 

Improvement  of  river I^IS?;  n,1306 

Removal  of  wreck  in  river 1,168;  ii,1815 
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Eathbum,  Robert  H,  (schooner), removal  of  wreck  of i|817;  n,1783 

BeconnaissanceB  and  explorations  in  military  departments i,  689;  vi,  3871 

Bed  Hook  Channel,  New  York  Harbor,  N.  Y.,  miprovement  of 1. 144;  n,  1266 

Bed  Lake  and  Bed  Lake  Biver,  Minn,  (see  Bed  Biver  of  the  North) .  i,  882;  m,  2200 
Bed  Biver,  La.,  Ark.,  Tex.,  and  Lid.  T.: 

Bridge  near  Texarkana,  Ark.,  construction  of 1,620 

Examination  and  snrvey  between  months  of  Eiamichi  and  Bine  rivers,      i,  862 

Ganging  («ee  Mississippi  Biver) 1,88,860;  n,2025 

Lnprovement  above  Fnlton,  Ark 1,849;  11,1991 

Improvement  below  Fnlton,  Ark if  847;  ii,  1979 

Bectification  of  month  by  Mississippi  Biver  Commission..  1,616;  v,  8291, 8886 
Bed  Biver  of  the  North,  Minn,  and  N.  Dak.: 

Examination  and  snrvey i,885 

Improvement  of 1,882;  m,2200 

Beservoirs  at  head  waters  of  Mississippi  Biver: 

Construction  of 1,879;  ni,2182 

Operating  and  care i,880;  iii,2190 

Bhode  Island,  defenses  of  coast 1,18,724 

Bice  Creek,  Fla.,  construction  of  bridge  across i,623 

Bichland  Biver,  Tenn.,  examination  and  survey 1,410 

Bichmoud,  Va. ,  construction  of  bridge  across  James  Biver i,  628 

Bichmond,  Petersburg  and  Carolina  Bailroad  Company,  bridge  of i,  623 

Bikers  Island,  East  Biver,  N.  Y.,  harbor  lines i,89;  ii,1254 

Biverdale,  111. ,  construction  of  bridge  across  Little  Calumet  Biver i,  622 

Bivers  and  harbors: 

Aid  to  employees  inj  ured  upon  works  of i,43 

Appropriations  and  expenditures 1,87,38 

Deterioration  in  works i,38 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  615 

Estimate  of  appropriations  for  improvement  of i,38 

Improvement  of i,37 

Occupancy  of  structures  belonging  to  works  of i,88 

Sale  of  personal  property  when  not  needed i,43 

B.  Martin  Sugar  Company,  Limited,  bridge  of 1,622 

Boads: 

Fort  Washakie,  Wyo. ,  to  Buffalo  Fork,  Snake  Biver i,  640;  vi,  3881 

Washington,  D.C.,  to  Mount  Vernon,  Va i,42 

Yellowstone  National  Park 1,637;  vi,3863 

Boanoke  Biver,  N.  C,  improvement  of i,231;  n,1483 

Bockaway  Beach,  N.  Y.,  construction  of  bridge i,621 

Bockhall  Harbor,  Md.: 

Examination  and  survey i,203 

Improvement  of    1,201;  ii,1397 

Bockland  Harbor,  Me.,  improvement  of 1,51,1034 

Bockport,  Mass. : 

Harbor  of  refuge  in  Sandy  Bay,  construction  of i,65, 1064 

Piers  and  breakwater  at,  examination  and  survey i,81 

Besur vey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,  82 

Bock  Biver,  111.,  Illinois  and  Mississippi  Canal  around  ...  i,  482, 484;  rv,  2853, 2888 

Bockwood,  Dl. ,  survey  of  Mississippi  Biver  below i,  874 

Bomerly  Marsh,  Qa.,  improvement  of  waterway  via  . .  i,  265;  ii,  1590 

Rondout  Harbor,  N.Y.,  improvement  of i,154;  n,1800 

Boot  Biver,  Wis. : 

Improvement  of  Bacine  Harbor i,468;  iv,2776 

Survey  of  Bacine  Harbor 1,473;  iv,2815 

Both  wells  Landing,  Smyrna  Biver,  Del.,  removal  of  wreck i,202;  ii,1398 

Bouge  Biver,  Mich.  : 

Construction  of  turning  basin i,522;  iv,3014 

Improvement  of i,521;  iy,8013 

Bough  Kiver,  Ey.: 

Improvement  of i,447;  iii,2599 

Operating  and  care  of  lock  and  dam i,448;  iii,2602 

Boimd  Lake,  Mich,  (see  Chailevoix)  1,508;  iv, 2946 

Bumsey ,  Ey. ,  reconstruction  of  Lock  No.  2,  Green  Biver i,  445;  ni,  2581 

Buth  Plantation,  Bayou  Teche,  La. ,  construction  of  bridge i,  622 

Butland  Canadian  Ilailroad  Company,  bridges  of 1,619 

BNG  99 3 
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Sayaiinah  Harbor  and  Biver,  Ga.— Contintied. 

Improvement  of  riTer  above  Angnflta 1,959:  n,lS7l 

Improvement  of  river  between  Augusta  and  Savannah i,  257;  n,  XSS: 

Improvement  of  waterway  to  Femandina, Fla i,d65;  ii,1390 

Wrecks,  removal  of 1,266:  11,15^ 

Sawyer  Creek,  Wis.,  oonstmctton  of  bridge  across ^ i,6Sl 

Sazton,  Minn.,  examination  and  survey i,4i6 

Savville,  N.Y.,  improvement  of  Browns  Greek i,140;  n,!^ 

ScnnylMU  River,  Pa.,  improvement  of 1,169;  n,13tt 

Scitnate  Harbor,  Mass.,  improvement  of i,76,10S3 

Screven,  Fort,  Qa.,  defenses  at 1,27,870 

Scnppemong  River,  N.  C,  bridges  obstructing 1,625 

Seaooast  defenses.    See  Fortifications. 

Seattle,  Wash.,  harbor  lines i,M 

Sea  walls uU 

Sebewaing  River,  Mich.,  improvement  of 1,518;  rv,^^ 

Secretary  Creek  (Warwick  River) ,  Md. ,  improvement  of i,  196;  n,  138? 

Seekonk  (Pawtncket)  River,  R.  L: 

Examination  and  survey 1,97 

Improvement  of l,88,112S 

Sewicluey,  Pa.,  construction  of  bridge  across  Ohio  River i,fiaO 

Shag  Rocks,  San  Francisco  Harbor,  Gal.,  removal  of 1,554;  iv,3163 

Shaws  Cove,  New  London,  Conn,  (see  Thames  River) i,  102,  US 

Sheboygan  Harbor,  Wis.: 

Improvement  of 1.465;  iv,27a 

Survey  of 1-473;  nr,a813 

fifTwJ^^W.tv.JB.  (tug), removal  of  wreck  of i,168;  ii,1815 

Shelter  Island,  N.  Y.,  removal  of  wreck _.  ii,1278 

Sherman,  Glen.  W.T.,  statue  of,  at  Washington,  D.G i,632;  vi,88ll 

Ship  Island  Harbor  and  Pass.,  Miss.: 

Improvement  of  channel  to  Qulfport i,812;  n,17% 

Improvement  of  pass I,313;  ii,1723 

Survey  for  channel  to  Gulfport  and  Biloxi i,317;  ii,17>^T 

Ship  John  Light,  Delaware  Bay , removal  of  wreck  of  Lottie  K,  Friend,  i,  183;  n,  13(7 

Shoal  Harbor,  N.  J.. improvement  of i>161;  li,lSIS 

Shoalwater  Bav  ( Willapa  Harbor) ,  Wash. ,  improvement  of i,  699;  rv,  S3S9 

Shre veport  and  Red  River  Valley  Railway  Company,  bridge  of 1,619 

Shrewsbury  River, N.  J., improvement  of i,l^;  UjlM 

Sinepuxeut  Bay,  Md. ,  improvement  of  waterway  via i,  190;  n,  1S81 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  885, 390:  in,  S17 

Improvement  of  Missouri  River  below I«617;  vi,3655 

Monument  to  Sergt.  Charles  Floyd i,641 

Siuslaw  River,  Oreg.,  improvement  of 1,572;  iv,3210 

Six-mile  Island,  Allegheny  River,  Pa. ,  construction  of  lock  and  dam  i,  421;  m,  2404 

Skagit  River,  Wash.  («ee  Puget  Sound)^ 1,608;  iv,3267 

Slack- water  systems.    See  Canals  and  Waterways. 
Smyrna  River,  Del.: 

Improvement  of l,187;  II,1S76 

Reiaoval  of  wreck 1,203;  ii,1398 

Snag  boats: 

For  works  in  Florida,  construction  of 1,277;  n,1613 

For  works  on  Texas  coast,  procurement  of i,343;  ii,1970 

Snake  River,  Wash.,  Oreg.,  and  Idaho: 

Examination  and  survey  above  Asotin,  Wash i,590 

Improvement  up  to  Asotin,  Wash   1,580;  it,  3219 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo 1,640;  ti,^S1 

Snohomish  River,  Wash.: 

Improvement  of  (see  Puget  Sound) 1,608;  it,  3867 

Improvement  of  Everett  Harbor 1,608;  rv,827S 

Snoqualmie  River,  Wash,  (see  Puget  Sound) 1,603;  it,  8267 

Soda  Lakes,  La.  (seeGypress  Bayou) 1,850;  ii^lWkS 

Somers  Gove,  Md.,  removal  of  wreck  at  CMsfield i,20S;  u,  1398 

Sonoma  Greek,  Gal.,  examination  and  survey. i,561 

South  Atlantic  States,  removal  of  water  hyacinth: 

From  Florida  waters i»276;  n,1612 

From  Louisiana  waters l,332;  ii,l^ 

Plan  and  estimate  of  cost 1,40,277;  n,1613 

South  Bound  Railroad  Gompany,  bridge  of i,6S3 


INDEX.  37 

South  Branch,  Chicago  RiTer,  Vh: 

Chicago  Drainage  Canal i,40 

Confitmction  of  bridge  south  of  Taylor  street,  Chicago i,  622 

£xainination  and  survey 1,485 

Improvement  of ■-.... i,476;  iv,2826 

Reconstruction  of  bridge  at  Taylor  street,  Chicago i,  622 

South  Branch,  Santee  River,  S.  C.    See  Santee  River. 

South  Carolina,  defenses  of  coast l,26;  859 

South  Chicago  Harbor,  Dl.    See  Calumet  Harbor. 

Southern  Branch  Drawbridge  Company,  bridge  of i,  622 

Southern  Branch,  Elizabeth  River,  Va.: 

Bridge  across,  construction  of 1,622 

Improvement  of  («ee Elizabeth  River) i,224;  n,1473 

Improvement  of  Norfolk  Harbor  and  approaches i,  223;  u,  1471 

Improvement  of  waterway  via 1,228;  ii,1480 

Soutiiem  Pacific  Railroad  Company,  bridge  of 1,622 

South  Fork,  Forked  Deer  River,  Tenn.: 

Constructionof  bridge  at  Yellow  Bluff 1,620 

Improvementof 1,896;  iii,2285 

South  Haven  Harbor,  Mich.,  improvement  of i,  490;  iv,  2906 

South  Hero,  Vt. ,  construction  of  bridge  across  Lake  Cham  plain i,  619 

South  Hero  Island  Channel,  Lake  Champlain,  Vt.,  improvement  of i,  148 

South  Milwaukee  Harbor,  Wis. ,  improvement  of i,  468;  iv,  2775 

South  Norwalk,  Conn.  (866  Norwalk  Harbor) 1,117,1178 

South  Pass,  Mississippi  River,  inspection  of  improvement i,  40, 817;  n,  1815 

Southport,  N.  C,  defenses  at 1,26,846 

South  River,  N.  J.,  improvementof i,  158;  u,1807 

South  San  Francisco  Harbor,  Cal. ,  examination  and  survey i,  561 

South  Sioux  aty, Nebr.  (see  Missouri  River) i,390;  m,2221 

Southwest  Pass,  Mississippi  River,  survey  of i,  40, 322, 837;  n,  1868 

Sparrows  Point,  Md. ,  harbor  lines  in  Patapsco  River i,  89;  n,  1410 

Sprague  River,  Me.,  construction  of  bridge  across i,621 

Springdale,  Pa.,  construction  of  lock  and   dam  in  Allegheny   River 

at 1,421;  m,2404 

Spring  Garden,  Baltimore,  Md. ,  improvement  at i,  205;  ii,  1410 

Spring,  Samuel  E.  (barge) ,  removal  of  wreck  of i,  147;  ii,  1277 

iSpri^e  (boat),  removal  of  wreck  of i,255;  u,1550 

Spuyten  Duyvil  Creek,  N.  Y.  («ee  Harlem  River) i,135;  n,1232 

Squan  ( Manasquan)  River,  N.  J. ,  improvement  of 1, 162;  ii,  1814 

Stage  Harbor,  Chatham,  Mass.  (see  Chatham) 1,80,1098 

Stamford  Harbor,  Conn.,  improvement  of 1,120,1188 

Stanislaus  County,  Cal.,  brioigeof i,628 

Statenlsland,  N.  T.: 

Defenses  on , 1,21,778 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill) 1,164 

Improvement  of  channel  between  New  Jersey  and i,  156;  n,  1804 

Staten  Island  Sound,  N.  Y.  and  N.  J.: 

Examination  and  survey 1,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

Stillaguamish  River,  Wash.  («cePuget  Sound) 1,603;  iv,8267 

-Stockton,  Cal. ,  construction  of  bridge  across  San  Joaquin  River i,  620 

Stockton  Channel,  San  Joaquin  River,  Cal. : 

Improvementof 1,555;  iv,3166 

Survey  of-. _ 1,561;  iv,3188 

Stone  House  Cove,  Curtis  Bay,  Md. ,  alteration  of  bridge  across i,  624, 626 

Stonington,  Conn.: 

Constructionof  harbor  of  refuge 1,99,1152 

Defenses  of i,  20, 747 

Stony  LiUce,  Mich.,  examination  and  survey  of  channel  to  Lake  Michigan.      i,  505 

Streator  and  Clinton  Railroad  Company,  bridge  of 1,623 

Structures,  public,  occupancy  of - i,88 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Constructionof  harbor  of  refuge i,461;  iv,2749 

Improvementof i,460;  IV,2787 

0p6ratin|[  and  care : i,461;  iy,2748 

Submarine  mines 1,15 

SoiBnn  Creek, CaL, examination  and  survey 1,661 
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Salliyan  Falls  and  Riyer,Me.,  improvement  of  harbor i,4ii,l^ 

Sullivan  Island  shore,  Charleston,  S.  0. ,  improyement  at i,  ^d;  a,  134^ 

Sulphnr  River,  Ark. and  Tex.  (•«  Bed  Biyer) 1,847;  11,1979 

Sunken  vessels,  removal  of.    See  Wrecks. 

Superior  Bav  and  Harbor,  Minn,  and  Wis.,  improvement  of. i,  449;  m,  S8I1 

Superior  Lake  {see  cUao  Northern  and  Northwestern  Lakes): 

Canal  to  Mississippi  Biver,  examination  and  survey 1^436 

Commerce  via  St.  Marys  Biver 1,507;  iv,2*r3 

Keweenaw  Bay  waterway,  improyemeat  and  operating. . .  i,  452, 453;  m,  2707 

Keweenaw  Bay  waterway,  removal  of  wreck i,456;  iii,37£ 

Water  levels i,637;  vi,88»,38iO 

Supervision  of  the  harbor  of  New  York,N.Y 1,615;  iv,3a81 

Surveys: 

Estimate  of  ai>propriation  for i,615 

In  military  departments i,<IS9;  vi,3S:i 

Northern  and  x^orthwestem  Lakes i,683;  vi,3851 

Susquehanna  Biver,  Md.,  improvement  of 1*182;  ii,13ffi 

Suwanee  Biver,  Fla.,  improvement  of 1,286;  n,  16^ 

Swan  Point  Bar,  Bockhall  Harbor,  Md. ,  examination  and  survey i,  3J8 

Svrinomish  Slough,  Wash.,  improvement  of h^OO;  iv,3374 

Sylvia  de  Orasse  (steamer),  wreok  of  (see  Columbia  Biver, below  Tongue 

Point) I,5»4;  iv,3^ 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i,190;  n,  1^ 

T. 

Tacoma,  Wash.,  harbor  lines 1,39 

Tallahatchie  Biver,  Miss.,  improvement  of 1,358;  n,3i^ 

Tanipa  Bay  and  City,  Fla. : 

Defenses 1,29,869 

Harbor  lines  at  Tampa i,89;  n,16l3 

Improvement  of  bav 1,283;  u,16£ 

Improvement  of  Hillsboro  Bay  and  Biver i,284;  ii,16^ 

Plan  and  estimate  of  cost  of  improving  bay 1*287;  ]i,16iO 

Tangier  Island  and  Sound,  Md. ,  examination  and  survey  of  channel L.  208 

Tanners  Creek,  Va., construction  of  bridgeacross i,621 

Tar  Biver,  N.C., improvement  of i,234;  ii,1490 

Tarrytown  Harbor,  N.  Y.,examinatioii  and  survey i,164 

Taunton  Biver,  Mass.: 

Improvement  of 1,86,1118 

Improvement  of  Fall  Biver  Harbor 1,91,1130 

Tchef  ancte  ( Chefunote)  Biver,  La. ,  improvement  of i,  818;  n,  18S 

Teche  Bayou,  La.: 

Construction  of  bridge  at  Buth  Plantation i,G3S 

Improvement  of l>827;  n,184S 

Telegraph  and  telephone  oonneotioiis  between  Execmtlve  Departments, 

Washington,  D.  C 1,688;  vi,8838,884S 

Tennessee  River,  Tenu.,  Ala.,  and  Ky.: 

Chattanooga,  Tenn.,  above,  improvement  of i,401;  iii,£S32 

Chattanooga,  Tenn. ,  to  Decatur,  Ala. ,  improvement  from i,  403;  m,  2S55 

Decatur  to  Florence,  Ala.,  improvement  from i,  403;  ni,  2230 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from. .  i,  403;  in,  2237 

Gauging  («ee  Mississippi  Biver) i,38,360;  n,24^ 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,406;  ni,2*289 

Biver  system i,40l;  in,2851 

Riverton,  Ala.,  below,  improvement  of i,408;  iu,2259 

Tensas  River,  La.,  improvement  of i,354;  ii,2006 

Terraceia  Cut-off,  Fla.  («e€  Manatee  River) i,  281;  a,  1630 

Texarkana,  Ark.,  construction  of  bridge  across  Red  Bdver 1,620 

Texarkana  and  Fort  Smith  Railroad  Company,  bridge  of 1,620 

Texas  City,  Tex.  ^  deepening  channel  from  Qalveston  Harbor i,  332;  n,  1962 

Texas,  construction  of  dredge-and-snag  boat  for  works  on  coast  of.  i,  848;  n,  1270 
Thames  River,  Conn.: 

Harbor  lines  at  New  London 1,89,1189 

Improvement  of 1,102  1155 

The  Board  of  Engineers z,5^645 
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lioxnaston,  Me. ,  OQnstniction  of  bridge  across  Mill  Creek i,  623 

liree-inile  Harbor,  Long  Island,  N.  Y. ,  examination  and  survey i,  142 

*hree-inile  Rapids,  Columbia  River,  Oreg.  and  Wash i,  582;   iv ,  8221 

'bunder  Bay  Kiver, Mich,  (see  Alpena) 1,511;  iy,2d88 

Ickf aw  River,  La. ,  and  tributaries,  improvement  of i,319;n,  1836 

'i] lamook  Bay  and  Bar,  Ore^. ,  improvement  of: i,  578 ;  iv,  3217 

Mnicum  Island,  Delaware  River,  removal  of  wreck  above 1, 182;  ii,  1367 

Tiverton,  R.  I. : 

Alteration  of  railroad  bridge  across  Sakonnet  River i,  624 

Alteration  of  stone  bridge  across  Sakonnet  River 1,87,1120 

[Toledo  Harbor,  Ohio : 

Harbor  lines i,39;  iv,3078 

Improvement  of i,524;  iv,3020 

PoZedo  (steamer), removal  of  wreck  of i,456;  in,2722 

folomato  River,  Fla.  («eeSt.  Augustine) i,273;  n,1607 

rombi^bee  River,  Ala.  and  Miss. : 

Bridge  of  Monroe  County,  Miss.,  construction  of 1,618 

Columbus  to  Fulton,  Miss. ,  improvement  from l,  308;  ii,  1714 

Demopolis,  Ala.,  below,  improvement i,306;  n,1711 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from 1,307;  u,1712 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,306;  u,  1715 

Tonawanda  Creek  and  Harbor,  N.  Y.: 

Examination  and  survey i,548 

Improvement  of  harbor i»541;  iv,dll5 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,  594;  rv,  3245 

Torpedoes 1,5,15,649 

Totten,  Fort,  N.  Y.,  post  of 1,5,6,8,651 

Town  Creek,  Brunswick  County,  N.  O.,  improvement  of i,  244;  ii,  1515 

Town  River,  Mass.,  improvement  of 1,75,1090 

Tradewater  River,  Ky.,  improvement  of i,445 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  Harbor  . - i,486;  rv,2895 

Removal  of  wreck  in  Michigan  City  Harbor 1,504;  iv,2951 

Trent  River,  N.  C,  improvement  of i,236;  u,1493 

Trinity  River,  Tex.,  improvement  of if  841;  ii,1965 

Troops,  engineer,  and  civilian  assistants,  equipment  of i,  8, 664 

Tuckerton  Creek,  N.  J.,  examination  and  survey i,182 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky.,  improvement  of i,  486;  iii,  2508 

Tugs,  sale  of ,  when  not  needed _ i,48 

Turkey  Point,  Elk  River,  Md.,  removal  of  wredkB  of  J,  E,  GUlingham  and 

Wm.  E,  WeUer 1,202;  ii,1398 

Turners  Cut, N.C.,  improvement  of  waterway  via 1,228;  u,1480 

Turtle  Bayou,  Tex.,  examination  and  survey 1,346 

Turtle  River.  Ga.    See  Brunswick. 

Tuscaloosa  County,  Ala.,  bridge  of i,623 

Tnttley  Horace  A,  (steamer) ,  removal  of  wreck  of 1, 504;  iv,  2951 

Twelve-mile  Creek, Fla.  («ee  Orange  River) i,288 

Twelve-mileCreek,N.Y.  (see  Wilson) i,543;  iv,3129 

Twin  Rivers,  Wis. : 

Examination  and  survey  of  Two  Rivers  Harbor " i,  474 

Improvement  of  Two  Rivers  Harbor 1,463;  iv,2756 

Two  Islands,  Minn.,  examination  and  survey i,456 

Two  Rivers  Harbor,  Wis. : 

Examination  and  survey 1,474 

Improvement  of 1,463;  iv,2756 

Tyaskin  ( Wetipq uin)  Creek,  Md. ,  examination  and  survey i,203 

Tyrrell  County,  W.  C,  bridges  of i,625 

U. 

Umpqna  River,  Oreg.,  improvement  of 1,571;  iv,3209 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  606;  iv,  3271 

Union  River,  Me.,  improvement  of 1,47,1024 

United  States  Engineer  School,  Fort  Totten,  N.  Y 1,5,8,663 

Urbana  Creek,  Va.: 

Improvement  of i,215;  il,1428 

Removal  of  wreck i,222;  ii,1442 
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V. 

Valley  River,  Ala.  (9ee  Warrior  BiTer-Fiye-mile  Greek  Canal) i,  817;  n,  i:^> 

Vermilion  Bayou,  La.,  improyement  of  channel,  bay,  and  passes  ..  i,3^:  uA^y 

Vermilion  Harbor,  Ohio,  improyement  of i,528;  iv,aj.>i 

Vessels,  sunken,  removal  of.    See  Wrecks, 

Vicksbur^  Harbor,  Miss. ,  improvement  of i,  357;  n,  3D1 5 

Vidalia  Harbor,  La.  (see  Mississippi  River  Comnussion) 1,610;  v,3291.3:>^ 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor i,  52,  l(Xn 

Vineyard  Haven  Harbor,  Mass.: 

Examination  and  survey l&T 

Improvement  of i,  84,11'/- 

Vineyard  Sound,  Mass.,  removal  of  wreck  in 1,96,1144 

Volusia  Bar,  St.  Johns  Biver,  Fla. ,  improvement  of i,  271 ;  n,  l^.f^ 

W. 

Wabash  River,  Ind.  and  IlL: 

Improvement  above  Vincennes,Ind 1,444;  m,2o7: 

Improvement  below  Vincennee,  Ind _ i,443;  ni.25T7 

Operating  and  care  of  Ghrand  Rapids  Lock  and  Dam i,  444;  ni,  3.57^ 

Waccamaw  River,  N.  C.  and  S.  C. ,  improvement  of i,  S45;  n,  151 T 

Wagners  Landing,  Mississippi  River,  lll.,snrv^at i.-37i 

Waiska  Bay,  St  Marys  River,  Mich. ,  removal  of  wreck i,  522:  nr,  301 J 

Wakefield,  Va.,  damage  to  Government  wharf  at  Bridge  Creek  Land- 
ing  1,683;  VT,33^42 

Walkerton ,  Va. ,  construction  of  bridge  across  Mattaponi  River i.  S31 

Walkerton  and  Mattaponi  Bridge  Company,  bridge  of i,6Sl 

Wallabout  Channel.  IH.  Y.: 

Improvement  of i,138;  n,1245 

Survey  of 1,141;  ii,Uj1 

Wappoo  Bridge  Company,  bridge  of i,62>> 

Wappoo  Cut,  S.  C. : 

Construction  of  bridge  across... 1,62© 

Improvement  of i,26S;  n,1546 

Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry, construction  of 1,623 

Canal  to  Five-mile  Creek, survey i,317:  n,lT:?.' 

Improvement  above  Tuscaloosa i,304;  n,lT(R 

Improvement  below  Tuscaloosa. i,305;  n,lTi.P! 

Operating  and  care  of  locks  and  dams 1,305;  n,  1703 

Warroad  River,  Minn.,  improvement  of if384;  iii,22iH 

Warwick  River,  Md. ,  improvement  of i,  195;  n,13?C 

Washakie,Fort,Wyo..militaryroad  to  Buffalo  Fork, Snake  River.  i,640:  yi,3S^ 
Washington,  D.  C: 

Anacoetia  River, survey  of i,222;  n,144:> 

Aqueduct  Bridge,  repair  of i,626;  vi,377T 

Aqueduct,  increasing  city  water  supply i,  629;  vi,  879T 

Aqueduct,  investigating  city  water  supply i,  631 ;  vi,  3si«? 

Aqueduct,  maintenance  and  repair  of i,627:  vi,37^l 

Aqueduct  Tunnel  and  Howard  University  Reservoir i,  629;  vi,  3Ti»: 

Defenses  of 1,24,8-25 

Long  Bridge,  rebuilding  of  (see  Potomac  River) i,  206;  u,  1 41^^ 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627;  vi,  377^ 

Potomac  River  at,  improvement  of 1,206;  n,  141^^ 

Potomac  River  below,  improvement  of i,209;  u,  14ly 

Potomac  River,  harbor  lines i,39;  u,14^v? 

Public  buildings  and  groundsand  Washington  Monument,  i,  632;  vi,  381 1 ,  :^!f  17 

Wreck  in  Potomac  River,  removal  of i,222;  ii,  144:^ 

Washington,  N.  C. ,  removal  of  wreck  in  Pamlico  River i,  244;  n,  1516 

TFcM/itn^on  (barge),  removal  of  wreck  of i,232;  n,14.S4 

Washington  Lake,  Wash. ,  improvement  of  waterway  to  Puget  Sound .  i,  606;  iv,  33?l 

Washington  Monument,  at  Washington,  D.  C i,632;  vi.:iS17 

Washington,  tomb  of,  Mount  Vernon,  Va.,  boulevard  and  memorial  bridge 

to  Washington,  D.  C 1,42,627;  vi,3779 

Wassaw  Sound,  Ga.,  defenses  at i,  87, 879 

Wateree  River,  S.  C,  improvement  of I>250;  u,  1536 
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V"ater  hyacinth,  removal  of: 

From  Florida  waters 1,376;  n,1613 

From  Louisiana  waters - 1,832;  il,1855 

Plan  and  estimate  of  cost 1,40,277;  n,1613 

^ater-level  observations: 

Columbia  River,  Oreg.  and  Wash i,598;  iv,8250 

Mississippi  River  and  principal  tributaries i,38, 360;  n,  2025 

Mississippi  River  at  St.  Paul,  Minn 1,88,884;  m,2205 

Northemand  Northwestern  Lakes 1,637;  yi,8859 

^aterwavs  (see  also  Canals) : 

Beaufort,  N.C.,  to  Newborn i,237;  n,1497 

Beanfort,  N.  C. ,  to  New  River 1,239;  n,  1499 

Black  Warrior  River,  Ala. ,  to  Five-mile  Creek l,  317;  n,  1730 

Charleston  Harbor,  S.  C,  to  Alligator  Creek 1,255 

Chincoteagne  Bay,  Va.,  to  Delaware  Bay,  Del 1,190;  n,1381 

Sstherville-Minim  Creek  Canal ,  S.  O. ,  to  Alligator  River i, 255 

Galveston  to  Houston,  Tex  _ 1,340;  n,  1961, 1964, 1966 

Keeweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  opera- 
ting and  care 1,452,453;  in,2707 

Keeweenaw  Bay  to  Lake  Superior,  Mich.,  removal  of  wreck . .  i,  456;  ni,  2722 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico 1,288 

Norfolk,  Va.,  to  Albermarle  Sound,  N.  C 1,229;  n,1481 

Norfolk,  Va.,  to  sounds  of  North  Carolina 1,228;  n,1480 

Puget  Sound  to  lakes  Union  and  Washington i,  606;  iv,  8271 

Sarasota  Bay,  Fla.,  to  Lemon  Bay 1,288 

Savannah  Ga.,  to  Beaufort,  S.  C 1,255;  n,1559 

Savannah, Ga., to  Femandina, Fla. 1,265;  n,1590 

Warrior  River,  Ala.,  to  Five-mile  Creek i, 817;  n,  1730 

Wankegan  Harbor,  111. : 

Examination  and  survey i,474 

Improvement  of i,470;  IV,2786 

Wavue, Fort, Mich.  (8ee  Great  Lakes) 1,83,974 

'Weoster, Daniel, statue  of, at  Washington, D. C vi,3841 

^Weehawken,  N.  J. ,  deposit  of  wrecks  at i,  147;  n,  1277, 1278 

Weetee  Lake, S.C., examination  and  survey i,255 

l^eUer,  Wm,  E,  (barge),  removal  of  wreck  of n,1898 

'Westchester  Creek,  N.  Y. ,  examination  and  survey i,  142 

"Western  Branch,  Elizabeth  River,  Va. ,  improvement  of l,  225;  n,  1474 

'West  Fork  River,  W.Va.,  survey  of 1,428 

"West  Galveston  Bay,  Tex.,  improvement  of  channel l>842, 843;  ii,  1968, 1970 

"Westport  Harbor,  Conn.,  improvement  of 1,115,1177 

"Westport  Harbor,  Mass.,  examination  and  survey...- i,97 

W^est  Seneca,  N.  Y. ,  harbor  lines l,89;  iv,8128 

Wetypkin  River  ( Wetipquin  Creek),  Md. ,  examination  and  survey i,  208 

Weymouth  River,  Mass.: 

Improvement  of - 1,75,1081 

Removal  of  wreck  in  Fore  River 1,81,1095 

Whale  Rock  Light,  Narragansett  Bay,  R.  L,  removal  of  wreck  near...  i, 96, 1145 

Wharves,  occupancy  of i,38 

White  Lake  Harbor,  Mich. ,  improvement  of i,  497;  rv,  2931 

White  River,  Ark. : 

Gauging  (»ee Mississippi  River) ...,  i,88,860;  n,2025 

Improvement  by  locks  and  dams i,365;  n,2038 

Improvement  by  open-channel  work 1,864;  ii,2035 

Improvement  of  Buffalo  Fork 1,865;  n,205i7 

White  River,  Ind.,  improvement  of .  i,445;  m,2580 

White  River,  Wash. ,  construction  of  bridge  across i,  623 

Whitney y  W,  M,  (steamboat) ,  removal  of  wreck  of 1, 163;  ii,  1316 

Wickford  Harbor,  R.  I.,  improvement  of 1,90,1129 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  199;  n,  1392 

Willamette  Falls,  Willamette  River,  Greg.,  examination  and  survey  of 

cancJ  and  locks .• 1,599 

Willamette  River,  Greg.: 

Examination  and  survey  below  Portland 1,599 

Examination  and  survey  of  canal  and  locks  at  Willamette  Falls i,  599 

Harbor  lines  at  Albina,  Portland. i,89;  IV,8251 

Improvement  above  Portland i,591;  rv,3234 

Improvement  below  Portland 1,592;  rv,8239 
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Willapa  Harbor  and  River,  Wash.,  improvement  of i, 899;  it, SSI 

WUletH  Point,  N.  Y.: 

Battalion  of  Engineers —  1,8.  So' 

Engineer  Depot - 1,6,8,9* 

Engineer  School -- 1,5,8,65; 

Fort  Totten,  poet  of .-  i,5,6:i: 

Wilmington,  Cal.: 

Ck>n8trnction  of  deep-water  harbor,  San  Pedro  Bay i,  550;  iv, 

Examination  and  sorvey  of  San  Pedro  inner  harbor — l  v^ 

Improvement  of  inner  harbor i,551;  iv.jr.? 

Survey  of  inner  harbor - - - - l^ 

Wilmington,  Del.: 

Bridge  across  Brandvwine  River,  constniction  of i,^' 

Improvement  of  harbor —  i,  182;  n,  1;K- 

Wilmington,  N.  C: 

Defenaeeof i,25,s^^^ 

Improvement  of  Cape  Fear  River  above —  i,  241;  n,  r> ' 

Improvement  of  Cape  Fear  River  at  and  below —  i,  242;  n,  1>  * 

Wilson  Harbor,  N.  Y..  improvement  of - - i,  543;  ivJl:' 

Wilson ,  Point,  San  Pablo  Bay ,  Cal. ,  examination  and  sorvey  off i,  > ' 

Winnebago  Lake,  Wis.  («ce  Fox  River) I,  471;  iv,  2>s 

Winnibigoshish  Lake,  Minn.,  reservoir  at: 

Construction  of i,  879;  m,  31-J 

Operating  and  care i,  880;  in,2^ 

Winthrop  Harbor,  Mass.,  examination  and  survey i^ 

Winyah  Bay,  S.  C,  improvement  of i,  247;  11, 15,'' 

Wisconsin  Entrance,  Wis.  («e6  Duluth) 1,449;  iii,36i: 

Withlacoochee  River,  Fla. ,  improvement  of i,  286;  n,  i6:> 

Woodbridge  Creek,  N.  J.,  examination  and  survey K^^ 

Wood,  Melinda  (schooner),  removal  of  wreck  of 1,96,1.+*- 

Woods  Hole  Channel,  Mass.,  improvement  of 1,^,1111 

Wool,  Fort,  Va.  (sec  Hampton  Roads) 1,25, ^^l 

Wrecks,  removal  of l^ 

Albany,  N.Y i,  163;ii.lM5 

Annemessex  River,  Md i,  202;  VL,\^ 

Ashepoo  River,  S.  C i,  255;  u,l>> 

Ashley  River,  S.  C i,  254;ii,lv 

Baltimore,  Md i,  205;  u,  141 

Bass  River  Light  Station,  Mass 1,96,114* 

Bath,  Me  _. i,62,l>; 

Beaufort  River,  S.C 1,255;  ii,r>"^ 

Block  Island  Sound,  R.  I lU*^ 

Bronx  River,  N.  Y i,147;lLl^^ 

Brooklyn,  N.Y... I,147;al2:^ 

Buttermilk  Channel,  New  York  Harbor ,  N.  Y i,  147;  IL  12> 

Chatham  New  Harbor,  Mass i,81,l*'^ 

Chesapeake  Bay,  Va 1,282;  n,14S 

Chicago  River,  m.,  North  Branch 1,485:  iv,2888,^ 

Colgate  Creek,  Md 1,205;  n.Ul} 

Columbia  River,  Oreg.,  below  Tongue  Point.  1.594;  iv.:^^'^ 

Crisfield  Harbor,  Md i,202:  n,l:^ 

Cross  Rip  Light-Ship,  Mass I,96.1W 

Deer  Island  Thoroughfare,  Me i,6a:<'^' 

Delaware  Bay  and  River: i,182;  n.U^* 

Duck  Creek  (Smyrna  River),  Del 1,202;  n,!^ 

Elk  River,  Md.  (barges  J.  E.  OilUngham &nd  Wm.  E.  WeUer)  ..  i,202;  n,l^- 

Flynns  Knoll,  at  entrance  to  New  York  Harbor,  N.  Y i,  147;  11, 1?> 

Galveston  Harbor,  Tex i,845;  n,19T: 

Horseshoe  Branch,  Ashepoo  River,  S.  C i,255;  n,!'^^ 

Hudson  River,  N.  Y 1,147,188;  n,  1277, 1315,  l^i* 

Hyannis  Harbor,Ma8S I,96,1H^ 

Greenport,  N.  Y . . .  ..  n,l- 

Kennebec  River,  Me i,62,  \^ 

Keweenaw  Bay-Lake  Superior  waterway,  Mich 1,456;  ni,2^ 

Kill  Pond  Bar,  Mass :.. 1,96;  U^ 

Kingston,  R.  L,  off  Point  Judith i,ll^J 

Long  Island  Sound,  N.  Y 1,141;  n,l251 
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Wrecks,  removal  of —Continued. 

Maurice  River,  N.J  1,182;  n,1367 

Michigan  City  Harbor,  Ind i,504;  iv,29ol 

Milwaukee  River,  Wis 1,473;  IV,2813 

MisBissippi  River 1,38,870,875;  ra,2047,2091 

Mobile  Harbor,  Ala 1,817;  ii,1784 

Monomony  Beach,  Maes. i,  1094 

Monroe  Harbor,  Mich 1,586;  iv,3075 

Nantucket  Sound,  Mass 1,96,1145 

Narragansett  Bay,  R.  I •- 1,96,1145 

New  Baltimore,  N.  Y i,168;  n,1816 

Newport  Harbor,  R.  I - 1,96,1145 

Newtown  Creek,  N.  Y i,147;  n,1277 

New  York  Harbor,  N.  Y 1,147;  11,1276,1277,1278 

North  Branch,  Chicago  River,  ill 1,485;  iv,2833,2866 

North  River.  N.  Y i,147;  n,1277 

Pamlico  River,  N. C i,244;  ii,1516 

Pascagoula  Harbor.  Miss i,317;  ii,1783 

Petaluma Creek, Cal i,561;  iv,3188 

Pigeon  Cove  Harbor,  Mass 1,81,1094 

Point  Judith,  R.  I 1,1145 

Pollock  Rip  Light  Vessel,  Mass 1,96,1145 

Portage  Lake  ship  canals,  Mich 1,456;  m.2722 

Port  Chester  Harbor,  N.  Y i,141;  ii,125X 

Potomac  River i,222;  u,  1442 

Provincetown  Harbor,Ma8S 1,81,1095 

Quonochontaug,  R.I i,  1144 

Baritan  River,  N.  J i,168;  n,iai5 

St.  Joseph  Harbor,  Mich 1,505;  iv,2961 

St.  Marys  River,  Mich 1,522;  iv,3015 

Savannah  Harbor,  Ga i,266;  n,1592 

Shelter  Island,  N.Y n,1278 

Smyrna  River,  Del 1,202;  n,1898 

Superior  Lake-Eeweenaw  Bay  waterway,  Mich i,  456;  ni,  2722 

Tongue  Point,  Columbia  River,  Oreg i,  594;  rv,  3245 

Urbana  Creek,  Va , i,222;  n,1442 

Vineyard  Sound,  Mass 1,96,1144 

Waiska  Bay,  St.  Marys  River,  Mich i,522;  iv,3015 

Washington,  D.  C i,222;  li,1442 

Washington,  N.  C 1,244;  ii,1516 

Weymouth  Fore  River,  Mass 1,81,1095 

T. 

Yamhill  River,  Oreg.,  improvement  of 1,591;  iy,8234 

Yankton,  S.  Dak.  («ee  Missouri  River) 1,888;  m,2220 

Yaquina  Bay,  Oreg. : 

Examination  of 1,577;  iv,8215 

Improvement  of i,574;  iy,82l2 

Yazoo  Kiver,  Miss. : 

Improvement  above  mouth — -— .  1,355;  ii,2009 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  357;  ii,  2015 

Yellow  Bluff,  Tenn,  construction  of  bridge  across  Forked  Deer  River i,  620 

Yellowstone  National  Park,  improvement  of 1,637;  vi,3863 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,394;  in, 2231 

YorkRiver,Va..  improvement  of i,217;  n,1431 

Youghiogheny  River,  Pa. ,  examination  and  survey i,  423 

Yuba  River,  Cal.  (see  California  D6bris  Commission) 1,618;  vi,8747 
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